








BELDEN PROCESS INSPECTION TESTS 





Belden die inspectors test the condition of wire-drawing dies by exam- 


ining specimens of wire which have been drawn through the dies. 


Belden inspectors make frequent micrometer check-ups of magnet wires 
running through the various Belden wire-drawing machines. 


These DIE and GAUGE TESTS 


provide a continuous check-up on 
Belden wire-drawing operations 





Belden process inspections are so numerous 
and varied that the whole wire-drawing pro- 
cedure could be called a continuous inspec- 
tion job. 

For example, an inspection of dies is made 
regularly on many Belden wire-drawing 
machines after each 8-hour shift. No die, 
therefore, is used which is out of round .. . 
oversize ... or rough. The surface smooth- 
ness of Belden magnet wire does not vary .. . 


no matter how insistent is the demand for 


IE 


Belden Manufacturing Company, 4633 W. Van Buren St., Chicago, III. 


more and more wire production. 
at fre- 
quent intervals, the wires running through 


Belden inspectors also ‘“‘ mike,”’ 


all wire-drawing machines. These microm- 
eter process inspection tests assure the 
continuous production of wire to accurate 
gauge sizes; hence Belden wire always ‘“‘fits 
the winding space.”’ 

These many process inspection tests 
explain why the name “‘Belden” stands for 


the highest quality in magnet wire. 
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belden 














Kelvin bridge tests are 


made to verify the “‘re- 
sistance per 1000 feet” 
specifications of Belden 


wires of all sizes. 





BELDENAMEL ° SILKENAMEL ° COTENAMEL 
PAPERENAMEL ° FORMVAR . LITZ WIRE 
and Other Insulated Round and Rectangular Wires 
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| Pressed—for time 
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customer needed a large quantity of these 
A 7\2-inch coil forms — in a hurry. The normal 
processing called for extruding, cutting-off, 
threading, drilling and other machining that 
would have made “on time” delivery impos- ; 
sible as all equipment necessary for these pro- It you have any special steatite problems, we would like 
cesses was tied up for months ahead. RNS ee 


To make a long story short — we did it, and, pardon us 
for saying so, we are rather proud of this achievement. } 


We could have thrown up our hands and said “Sorry” | 
We could have found plenty of alibis. But that is not 


our way. GENERAL CERAMICS AND 
Our Engineering Department went to work. “What 

about pressing?” asked someone. Pressing? A piece 71/2 ST EATIT E c o R P Oo RATI © N 
inches long with 52 holes and eight flutes and 52 threads 
on each flute? A stiff problem. It had not, to our know!l- KEARSE Ee a aeneeY 


edge, been done before. 
“All right, let’s try it!” 


> 
i< 


The die was probably the most complicated one that 
ever came out of our tool shop. 
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For Motor Control and Overload Protection , 


Re-settable 
Uae ty 





MANUAL STARTERS 
Give your war-driven machines the right “START” — keep 
them under safe CONTROL — hold them to emergency 
peaks without risk of motor overloads! Let ARROW- 


H « H Switches carry this load of responsibility for 
your production. 


Thermal overload protection for motors up to 714 H.P., 
440-550 Volts, sizes “O” and “1”. Available in reversing and 
ELEN two-speed types, mechanically interlocked. Handy front- 
operating manual control, with “Start” — “Stop-Reset” 
rear ie te Push Buttons. 
Across-the-Line Type (“RT”); straight-line linkage me- 
chanistn, — no wipe on contacts, minimum of mechanical 
wear. Contacts silver to silver butt type; movable contacts 
full-floating, self-adjusting. NEMA Type 1 housing, also 
dust and weather-proof. Refer to Catalog 9-M for listings 
or write our Free Engineering Service for control layouts. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW - HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S. A. 


shed monthly by THE GAGE PUBLIS 1250 Sixth Ave 7 York, N. ¥Y. Accepted under the Act of June 5 
1934 at Philadelphia, Pa chai zed July 20th, 1934 Vol. 30 No. 6 
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Victor Gaskets and Oil Seals, widely used in fighting craft _ 
of the United States Navy, are functioning in the same 
dependable manner they did in peace times, when the 
prestige of Victor Products was established. Victor Manufac- 


turing & Gasket Co., P.O. Box 1333, Chicago, Illinois, ee 


VICTOR 


GASKETS -- OIL SEALS 
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Ist American Plus | 


American Screw CompafiY engineers were 
first to perfeettHé Phillips recessed head for 
sduction. Their accumulated store of ex- 
perience on hundreds of assembly lines . . 
added to the well-known advantages of Phillips 
Screws ... has helped many manufacturers 
get the most from man-hours and material 
in a war-critical time. 


2nd American Plus 


American Screw Company’s continuous re- 
search into metals and methods ... in its 
large chemical and metallurgical laboratories 

. . not only assures the 100% reliability of 
American PLUS Phillips products, but also as- 


sures our. customers..ol.. benefiing~trom=the 


newest, proven advances in assembly methods 
and fastening devices. 


3rd American Plus 


7 


Inspection methods second to none — in- 
cluding piece inspection along a specially- 
developed conveyor line — insure full quality, 
full count in every shipment of American PLUS 
Phillips Screws. 


You, too, like so many other leading pro- 
ducers, will find it worthwhile to standardize on 
American PLUS Phillips Screws. In addition to 
engineering aid, laboratory facilities and inspec- 
tion mefiieds,.you will find extra value from the 
viewpoint of servicé;"itethe dependable delivery 
of American Screw Company préducts, stocked 
by an ever-increasing number of mill supply 
houses. 


AMERICAN SCREW COMPANY 
Providence, R. I. 
Chicago, II1., 589 E. Illinois St. 
Detroit, Mich., 4-258 General Motors Bidg. 
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Wood Screws * Machine Screws * Sheet Metal Screws * Stove Bolts 


Allen Arc-Welder is assembled ‘The 
American Way” with American PLUS 
Phillips Screws. 





American PLUS Phillips Screws are 
used in several types of X-ray tables 
by General Electric X-Ray Cor- 
poration. 





At vital fastening points in I-T-E 
Circuit Breakers are American PLUS 
Phillips Screws. 















In the Battle of Design 


Tors oh Mao Lica 
erial or , , ; ; 
otage. The battle of ae time in engineering design today i 
Rn ae dela i by refinements in existin y is as damnable as sab- 
gs in small things add up . . . to big thi fe Acca uc: wal aan by 
3 ings. Here are some e 
xamples: 





Pare uae changed the Pee se 
covers and Pret) ht aid 


ena 

teria Pr Ma oe insert -+ lockwasher > eee ric 

eer Pvt ah ad Che Approved Ne ' i Fe 
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Pet Bk) the casting, which is spun over to 
hold the plate or cover. Saving: over POOR OR hae 
over 2,000,000 tapping operations. 







lockwashers. 
mer Bre 





te 





cased transformer ere 
Wat thot as changed 
transformer directly in 


This structure alo i 
ened to a compartment wr 
design PTA! potting the 
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ETO K0 (0k PTR M1 aL a rode 
Perey i XTi) Pe MeL) reduction in overall size. 
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er Li) Bry cu) to a spun-ov shoulder 
- on the shank. Saving - - - 150,000 acu 
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These savings 
add 
epee sone ae in themselves . . . slight for each indivi 
seem see as we need all possible savings individual unit... 
ible at first. Review your designs for ae ee as 
or Victory. 
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TRAFFIC COPS 
FOR CURRENT- 


BARNES-MADE SPRINGS 


I; TAKES two kinds of power to keep defense industries at 
peak operating efficiency—MAN-power and ELECTRIC power. Nothing 
but the best equipment is good enough for the fighters in our factories. 
And nothing but the best parts for Electric power control apparatus are 
wanted. In electric controls—switches—timing devices—it’s important to 
have dependable, accurate performance. When it comes to choosing a 
spring—don’t let-up on quality. Properly designed and manufactured for 


your particular need, good springs will stay on the job with better results. 


SPRINGS 
Small Stampings 


make a spring that is responsible—that is the aim of Barnes-made Products. Wire Forms 


Proper selection of material, careful forming and controlled heat-treating 


WaLLace Barnes Co. 


Division of Associated Spring Corp. 
BRISTOL, CONN., U.S.A. 
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“HW The / Vnited States 


> ro ORATION 
INTERNATIONAL TELEPHONE & RADIO MANUFACTURING CORT 
and 
FEDERAL TELEGRAPH COMPANY 


have heen merged 


/ regen ts j 
7 7} ; from the merder 
and the WaAWME of the corfroration } esulting fr q q 


Federal Telephone and Radio Corporation | 


e ie ( 
located at Aeowark, oth J: 








2 ‘ > INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION. 67 Broad Street, New York, N.Y. 
i 
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LULA a ee hen 


Seven days a week America is doing one of the greatest 
jobs of production the world has ever known. We are liv- 
ing with one part of that job here at Aleoa, where over 
seventy thousand men and women are producing Alumi- 
num in quantities that were mere fantasy yesterday. 

But there’s an eighth day tucked in among the few 
open spaces in the seven-day week. Engineers are able 
to squeeze in some important Imagineering about post- 
war products—planning that will help convert war 
jobs into peace jobs. 

lor instance: 

Imagine what 1,000 pounds less weight in the 
automobile of the future would mean in performance, 


gas economy and tire life. Then engineer it down 
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ALCOA ALUMINU 


to the realization that 1,000 pounds can be taken off 
by using, say, 500 pounds of Aluminum per car. 

Now translate possibilities such as these into your 
own business. 

Aluminum costs less today. New methods, tech- 
niques, processes, and new forms of metal coming out of 
the war effort will all be available for the as-yet-untold 
possibilities in tomorrow’s peacetime products and 
peacetime services. 

Our eighth day is devoted to helping Imagineers 
throughout industry use the potentialities of Alcoa 
Aluminum in bettering the new ideas they are dreaming 


up. ALumiNuM Company oF America, 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 
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A ‘Tite special 4 gang assembly of 50 watt rheostats is excep- 


tionally rugged and compact. It’s a fine example of the great 
adaptability to unusual conditions of our metal base design. 

It is gear operated for equipment in important combat units; 
and it is standing up under terrific use. This special assembly 
has withstood a 2000 foot-pound shock giving an acceleration 
to the unit of 300 G. 

As in all Hardwick Hindle rheostats of this type the exclusive 
features assure you of 25% more capacity for handling possible 
overloads—and consequently more heat dissipation—less tem- 
perature rise without taking up more space. Our deeper winding 


. form gives more wire, more surface area. 
HARDWICK, HINDLE, Inc. a 


We offer many other types of rheostats and resistors with 


: important exclusive advantages. 
Newark. N. Bis U. S, A, P . r 
Please consult us— 
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GEAR” 


IS A FIGHTER TOO... 


4 He’s the guy that makes the 
Jeeps Jump... He’s also the 
BIG-WORKS in the tank, bat- 
tSdalloMolaeo liao) ( lite ace 
he’s the BIG-WORKS in any 
Power-saving or Power-driv- 
ing Machinery. HE’S GOTTA 


os 
® BE GOOD. Our organization 
» 


CONTINUOUS-TOOTH 
HERRINGBONE 
GEAR AND PINION 


mm 


a 


y 
/ 


ey A Lele Me Cl mL 
ing Experience is going to 
keep him fighting and to 
help keep all of us on top. 
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DE ST., CHICAGO, ILLINOIS 


SET OF WORM GEARS 


A y 


A SET OF PLANETARY GEARS 
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BRONZE OILITE 
(Plain Bearing) SUPER-OILITE 
| (Thrust Bearing) 
IRON OILITE paths 


(Flange Bearing) 










ae 


STRESSITE BRONZE 
(Instrument Part) 






















SUPER-OILITE 
(Machine Part) 














“METAL-POWDER PART 


POROUS (OILITE) OIL CUSHION / 


BEARINGS 
AND 


SOLID 


FERROUS (IRON) AND NON-FERROUS (BRONZE) PARTS ___ , 


THEY SAVE 


STRATEGIC MATERIAL— MACHINERY 
LABor, TIME AND COST 


DAMASCITE STEEL 
(Tensile Bar) 

SUPER-OILITE 
(Machine Part) 








s STRESSITE IRON 
\ (Machine Part) 


BRASS OILITE i ~¢ 
(Apparatus Part) 4 bud ™ 


Since these parts can be made in many 
forms, machining is almost entirely 
eliminated with resultant savings in 
The Amplex Division of Chrysler Corporation, cost of manufacturing and scrap. 

which has for many years been manufacturing 
Oilite self-lubricating bearings, is now also in 
production on solid bronze and iron parts made 


For example, on the instrument part made 
of Stressite bronze (illustrated above), two 
hours of machining alone used to be necessary. 
from powdered metals. When the part was made from powdered 
metal, only twenty seconds were required to 


Two Chrysler products are Stressite and 
manufacture the product. 


Damascite, which can be used instead of 
castings, stampings, forgings or bar stock. Our engineers are at your service. 


CHRYSLER CORPORATION 


(AMPLEX DIVISION) 
DETROIT, MICHIGAN 
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* SPECIAL APPLICATIONS MOTORS FRACTIONAL HORSEPOWER 
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K Rigidly testing a motor under actual operating conditions soon determines 


the thoroughness of engineering. 


Black & Decker motors can be depended on to make a good showing because 
they represent the high standards in design and construction which come 


from long experience in the field of special application motors. 


Our complete participation in the war effort, constantly broadening our expe- 


rience, will contribute to improved motor operated equipment for the future. 


If you are developing a new product, our experience covering all types of 


fractional horsepower motors is available to your engineering department. 


THE BLACK & DECKER ELECTRIC CO. 


KENT, OHIO 


r—™~ ———_____—— 


BLACK & DECKE 














For Formica, as for many other companies, 


the essential task right now is to supply the 
front with war materials. Everything we have 
is going into that and it will continue to be 
our big job for the duration. 


But so far we have been able to care for 
many users of building and furniture sheet, 
electrical insulation, chemically resistant parts 
and many other plastic laminated products — 
and we will continue to do so as long as we 
are able—to help war-essential civilian ac- 


tivities to continue here at home. 


THE FORMICA INSULATION COMPANY 


4638 SPRING GROVE AVENUE, CINCINNATI, OHIO 


Td LCN 
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With wire that’s fireproof, 
heatproof, moisture-resistant, : 


crackproof on square bends, 


easily stripped — time-tested. 


; 


ROCKBESTOS A.V. C. 
SWITCHBOARD WIRE 


A permanently insulated 600 volt construction. 


1 Solid or stranded tinned copper conductor perfectly and permanently 
centered in helically applied insulation. 


2 Varnished cambric for high dielectric strength and added moisture 
resistance. 












3 Fireproof, heatproof, moisture-resistant felted asbestos that won't 
Pp Pp pe 

burn even under an arc, protects the varnished cambric and “‘gives 

like a cushion to prevent braid-cracking. 


4 Gray or black cotton braid impregnated and finished 
with flame, heat and moisture-resisting compounds. 


Color coded if desired. 


One of 122 different wires developed “at 
by Rockbestos for severe operating A LAT 


conditions. § =a 
i y 


Passa 





NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, 
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The design engineer who worked up the layout for the controi panel 
above had to geta lot of wire into a compact unit—it had to be small in 
diameter to save space—/fireproof for protection against arc-fires—heatproof 
to stand up without baking out or cracking in a hot location—moisture- 
resistant for dependable operation—and the braid had to be crackproof 
on sharp bends and free of dust-collecting whiskers. The wire selected, 
Rockbestos A. V.C. Switchboard Wire, was originated by Rockbestos 
in 1928 to meet the demand for a wire that would eliminate wire-fires 
that were making burnt, smoking ruins of beautifully wired boards. It 
clicked—and hundreds of millions of feet have been used during the past 
14 years by leading switchboard manufacturers and power companies: 


For wire, cable or cord for severe service or protection against fire haz- 
ard consult Rockbestos. 122 different standard constructions to select 
from and a research department that specializes on wiring problems, 


ROCKBESTOS PRODUCTS CORPORATION 
782 Nicoll St., New Haven, Connecticut 


. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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Weston Model 633 
A-C CLAMP AMMETER Industry’s production figures bear testimony to the outstand- 
sina linia i lina itil ing contribution electrical contractors and plant maintenance 


disturbing circuits or interrupting work. men are making to war-plant efficiency. Despite obstacles 
The clamping jaws are simply placed 


: such as materials scarcities and limited manpower, electrical 
over the conductor or switch blade for ; ‘ ; 
current reading. equipment—old and new—is being kept constantly fit for full 
scale output. 





As part of the efficient maintenance combat team the WESTON 
test instruments illustrated—and others—are playing an im- 
portant role. For in addition to their trustworthy indications on 
which maintenance has long learned to depend—they also pro- 


vide features which greatly simplify preventative maintenance 


procedure. In less time—at far lower cost—industry’s electrical 
equipment is being kept fit with dependable WESTONS. 





Weston Model 785 
INDUSTRIAL CIRCUIT TESTER 


A highly versatile tester for trouble 
shooting. Provides voltage, current and 
resistance ranges for checking motor 
and control circuits, lighting circuits, 
sensitive relay circuits, electronic cir- 


cuits, etc. (D-C sensitivity 20,000 ohms Weston Model 430 Weston Model 703 
per volt.) TEST INSTRUMENTS DIRECT READING 


The universal favorites for active ILLUMINATION METER 


maintenance . . . compact, rugged 

and with enduring precision. Large — measures all types of lighting 
scale openings with hand cali- direct, without correction factors— 
brated mirror scales assure quick, fluorescent, mercury vapor, incan- 
accurate readings. Available in descent, neon, daylight, etc. Made 
A-C and D-C instruments and in models and ranges for shop and 
single phase wattmeters. laboratory needs. 


< SAME REIT PRET LL BE LY ee: 


Weston Electrical Instrument Corporation, 


582 Frelinghuysen Avenue, Newark, New Jerse 
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Vital War Work apo td ae an! . 


--s4% the Meditcrranes 


Bronze Welding 


“Delay a on 15 Mm | any 
Shell Production — 


ion 
Bronze Welding in on . 
on the Home Fron 





= [Big ‘Press Salvaged “| Repair Weld Saves M s Month | 
_ hv Bronze Welding Wes| on A-1-a War Order _ 


Ss 

= 

am 

e Under the strain of all-out production, some equipment failures are bound 
to occur. Should it be a key machine or important piece of equipment in a 
vital industry, an extended delay may be serious. Replacement may take 
weeks or months—or even longer. « That's where Bronze repair welding has 
come to the rescue time and time again. Bronze welding has put fractured 
and broken machines back on the job in days instead of months .. . has 
reclaimed worn equipment by building up wear resisting surfaces. Costly 
or irreplaceable production equipment has been salvaged at a fraction of 
its original cost, and schedules have been maintained with a minimum of 
interruption. « Tobin Bronze*, developed by The American Brass Company, 
was one of the first all-around oxy-acetylene welding rods. Today, this low- 
melting-point rod is indispensable for repairing and reclaiming worn and 
broken equipment made of cast iron, malleable iron, steel or copper and its 
alloys. In addition to Tobin Bronze, other modified alloys such as Anaconda 
“997"' (Low Fuming) are available for practically every Bronze welding 
requirement. « Investigate ALL the possibilities of this fast, dependable, low- 
cost method of repair that is saving days, delays and countless dollars 
in every branch of industry. 


{\ 


AnaconDA THE AMERICAN BRASS COMPANY 


rom mine to corsu' 


Co General Offices: Waterbury, Connecticut 


*Reg. U. S. Pat. Off. 


These illustrations tell a convincing story 





If it’s cast i 
ji 
Ne ron, steel, malleable iron or co 
e 
n or damaged or hard to “ae ey 
ace — 


DONT SCRAP IT- 


Bronze welding will 
— it back in action! 


2\4-Ton Gear—Broken in 
Several Places—What to Do? 
A new one meant patterns, castings, 
weeks of machining—months of delay- 
Tobin Bronze repair welding had the 
gear back in operation—welded and 
machined—in less than 2 week. 


15-Ton Press Crown Back 
in Action in a Week 
Again Tobin Bronze to the rescue— 1150 
pounds of it—to restore this fractured 15-ton 
casting. Bearings were in alignment after 
welding and no machining was necessary- 





Serious Delay Avoided in Production 
of 75 Mm Shells 


A seven-foot fracture in this 6-ton press col- 
umn was repaired in three days; 20 hours 
preparation, 48 hours welding time, 400 lb. 
Tobin Bronze Rod. 


119 Man-Hours and 19997" Rod 


Restores Big Press to Service oe 11997" Repair weld Saves Month’s 
to replace’ was the bad news when Loss on A-l-a War Order 
ay on all-out wor 


oe “eT” (Low 


duction line. 


Requiring on . of Anaconda “9Q7" 
(Low Fuming) Rod, and 39 man-hours for 
chipping and welding, this fractured 2-ton 
section of a 100’ boring mill was speedily 
returned to service. 


eee 


Vital War Work Speeded by 
Tobin Bronze Repair Weld =] / 


14-ton ram, idle several years, suddenly AN Nove 
a NDA 


weeded for wor production. Inspection pov eBlag Song 
showed bad fracture. Six days later, repair he to consumer 
welded, the ram was ready for work. 


| A new edition of 
Anaconda Welding Rods” 


is yours for the asking 


Use the convenient coupon 





on the next page. 
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So universal has the use of Bronze welding become in recent 
years that Anaconda Welding Rods have been adopted as stand- 
ard materials for oxy-acetylene repair and construction work in 
many fields. Electric welding of copper alloys has also made 
tremendous strides. To assist you in keeping up-to-date on con- 
struction and repair welding with copper alloy welding rods, this 
latest edition of Anaconda Publication B-13 is now available. It 
outlines practices to follow and the type of rod to use for oxy- 
acetylene welding and various methods of electric welding. It 
lists 14 principal Anaconda Welding Rods together with their 
compositions, melting points and suggested uses. The melting 
points and temperature colors of commonly used metals and 
alloys are graphically illustrated. To get your copy simply fill 
out and mail the form below. 


AufowA THE AMERICAN BRASS COMPANY 


—w-- 


General Offices: Waterbury, Conn. e Offices and Agencies in Principal Cities 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 


| A Request for Anaconda Publication B-13, Thirteenth Edition 
“Anaconda Welding Rods’’ 


Print your name and address and mail to: 


The American Brass Company, General Offices, Waterbury, Conn. 


Company 





Street ' City and State 





42105EM 







42105EM 


For Insulation Availability by the Barrelfuls 


SPECIFY PORCELAIN 





























“Porcelain” 
product 
porcelain 
y that is hel 
forts to ™ 
PORCELAI 
avings of 


A barrel of 


arrived at o compames 


ping manvu- 
N—it's 


just 


Sponsored by the following members of the 


SPECIAL ELECTRICAL 
PORCELAIN SECTION 


NATIONAL 
ELECTRICAL 
MANUFACTURERS 
ASSOCIATION 





THE AKRON PORCELAIN CO. 
THE COLONIAL INSULATOR CO. 
ILLINOIS ELECTRIC PORCELAIN CO. 
IMPERIAL PORCELAIN WORKS, INC. 
KNOX PORCELAIN CORP. 
THE LOUTHAN MANUFACTURING CO. 
PORCELAIN PRODUCTS, INC. 
SQUARE D COMPANY 
THE STAR PORCELAIN CO. 
THE UNIVERSAL CLAY PRODUCTS CO. 











PS 


RESISTANCE TO THERMAL SHOCK * HIGH DIELECTRIC STRENGTH -e 
GREAT COMPRESSIVE STRENGTH + HIGH ACID, FUME AND CORROSION RESISTANCE 
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... goes to its 5th war 


mill took war-production tempo in its stride 


B" ASS from Bristol has served American guns 
since the days of ’61. And now it is serving ... and that stride will never be broken, only 


the guns of the United Nations as well... rolling lengthened. 


out faster and faster, in endless miles of sheet, rod 


Today. war-production plants find Bristol qual- 
and wire to help make the voice of freedom out- 


ity and uniformity to be the same as always. And 
shout all others on every battle-front. 


when peace returns, Bristol Brass will also return 
Having seen history repeat itself four times, from the fighting fronts to resume its many places 


Bristol was ready when this war broke. No need in civilian life... doing again the jobs that only 


to shed coats and roll up sleeves, for Bristol brass can do with fullest effectiveness and greatest 


has always worked that way. ...So this modern satisfaction to its users. 


THE BRISTOL BRASS CORPORATION *« BRISTOL, CONNECTICUT 
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*CENSORED 


W'* PRIZE MORE than any award the 


commendation of our customers for 
work well done and delivered “On Time.” 
The plastics parts referred to in this letter are 
among the most difficult ever turned out. 
Production was undertaken by other molders 


in advance of General Industies, yet General 


YY y ty oa 
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A 


Industries was the first to deliver. It is this 
record consistently maintained for “coming 
through” with quality,accuracy and “On Time” 
that has brought General Industries to the 
forefront among America’s plastics molders. 


THE GENERAL INDUSTRIES COMPANY 
Molded Plastics Division + + «+ Elyria, Obio 
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This newly developed load calculator makes it easy to 
figure the motor horsepower required for metal-cutting 
operations when the recommendations of the machine 
builder are unavailable. Its advantages? You can avoid 
undermotoring and save yourself production delays; you 
can avoid overmotoring and save the nation vitally needed 


steel, copper, and aluminum. 


The G-E MOTORULE is accurate for a wide variety of 
cutting operations on lathes, drills, milling machines, and 
planers. It works on a wide range of materials, because you 
start from a convenient table of constants for the particular 


type of metal being cut. 


The results of many years of work by metal-cutting 


General Electric Co., Sec. C 750-144 
Schenectady, N. Y. 


Please send me a G-E MOTORULE, with full instructions 
and leaflet giving the principles on which it is based. 


Please send your MOTOR FITNESS MANUAL, GED-1017. 


NNN et hee on ie 2 oa ebadd cera eae PUNO po crcecs csxeconesees 
RRP ooo aracs cao pea gach Fuk ce doc pttanctesbn otoea catenin eves epee 
oe ceatecc dle ceann eeaeae sarees 

City State 





THE 


READ OFF NEEDED CUTTING POWER* 


MOTORULE 


wae eae 


HERE 


authorities were used by G-E engineers as a basis for the 
MOTORULE. The formulas were checked against actual 
load tests, and leading machine-tool builders were con- 
sulted. 


The MOTORULE will help you in making sure of adequate 
motor capacity on machines being put to new war work, 
and in selecting motors for machines formerly driven from 
line shafting. And, wherever machines are used for a 
variety of jobs, the MOTORULE provides a quick way to 
determine where machine production can be increased. To 
get your MOTORULE, just get in touch with your G-E 
Motor Representative. Or, if you wish, mail coupon direct 
to General Electric, Schenectady, N. Y. 


* Naturally, the MOTORULE is not intended 
to supplant the instructions of machine 
builders as to the power requirements of their 
machines. Rather, it is offered to fill the gap 
when these recommendations are unavailable, 
or when new war work has altered the load 
conditions. 


MOTOR FITNESS MAN- 
UAL—tells what to do to 
get the most out of motors, 
old or new; gives practical 
suggestions for selection, 
application, maintenance. 


gto a Check coupon for a copy of 
es this up-to-the-minute book- 
fith let. 


















sis for the 
nst actual 


were con- 


f adequate 
war work, 
riven fron 
ised for 

ick way t 
reased. T 


your G-E 
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IT’S EASY WITH THE 


and cut, you arrive at the cut- 


First you refer to a convenient 
table of constants, printed on 
each rule, choosing the con- 
stant for the particular type 
of metal to be cut. Then, by 
setting adjacent scales to the 
known cutting speed, feed, 


ting power required on the 
basis of ideal tool and ma- 
chine conditions. Complete in- 
structions are furnished with 
each MOTORULE. 


SPECIFY MOTORS 


FOR PLANERS 
STANDARD G-E MOTORS ARE GENERALLY AVAIL- 


ABLE WITHOUT DELAY FOR WAR JOBS 












The high regard in which IRC 


Resistors are held by Engineers and Executives of 





America’s leading electronic industries is clearly attested 





by the voluntary remarks quoted at the right. These are 






taken from among returns to a nation-wide marketing 





study recently made by a wholly independent research 





organization. This survey was completely unbiased, 

















with no company name or product disclosed. 


PREFERRED 
PERFORMANCE 





FIXED AND VARIABLE 


RESISTORS 


INTERNATIONAL 
| RESISTANCE COMPANY 


405 NORTH BROAD STREET 
PHILADELPHIA, PA. 
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“We require quality, uniform- 
ity, service—and IRC have 
proven without a doubt defi- 
nitely reliable.” 


“IRC seems to be choice of 
engineers in the government 
radio research job I'm in.“ 


“Most complete engineering 
data.” 


“Most stable as determined by 
laboratory tests over two-year 


“7a my business, Aircraft 
ElectricalEngineering,| always 


specify IRC.” 


“Fine people to do business 
with.” 


“We handle only one line of 
resistors and of course that 
must be the best—namely 
IRC.” 


"TO U5 10 kk ee 
Company, the IRC mark on 
a resistance is the equivalent 
to a hallmark on sterling.’ 





IRC flies the flag of the Army- 
Navy Production Aword 
for “high achievement.” 
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Now. ee youcan have a Direct-Current power 


source built to meet your requirements. 


Designed. eeto match any AC power 


supply—single, two or three phase, any voltage H 
from 110 to 550 volts, any frequency from 25 to 
60 cycles. 
to supply any DC voltage—-6 to 600 volts. | 
to supply any current—25 to 10000 amperes. 
in whichever form is best—unit, bank, full 
remote, semi-remote, current-metered, time- 
controlled . . 


e 
i 
Built. ¢ ¢ to provide unlimited life, high , 


efficiency, negligible maintenance, unity power 
factor... | 

to operate quietly, to start and stop instan- 
taneously under full load .. . 

for minimum floor space, simple installation, 
easy wiring... 

to operate simply, and to protect itself against 
accidents and mishandling .. . 


This is one example of the Engineered. eewith all the skill of a 


more than 70 types of DC 





company specializing in only one_ product 


power sources built to cus- : . or ° . 
industrial rectifier equipment for DC power. 


tomers’ requirements. 


An outline of your DC problem 
will bring you detailed specifications 
and recommendations promptly 


W. GREEN ELECTRIC CO., INC. 
ESTABLISHED 1892 
Builders of SELECTRO-PLATERS and all types of rectifier equipments. 


Green Exchange Bldg., 130 Cedar St., New York 
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PROMPT DELIVERY ON MANY SIZES 


LISTED ON GOVERNMENT ORDNANCE STANDARDS PRINTS BEAX 1-2-3-4 
Shown on ANS36 (Army-Navy Aeronautical Standard) 


WASHERS 


THE WASHER THAT HAS THE EDGE 


@ You will find it easy and economical 
to lock any screw or bolt against vibration or 
the many chisel-edges of an EverLOCK 
Washer dig into the contiguous faces of the 
nut and work you are sure your product will 
be equal to the severest tests. 

Note the tooth construction on the enlarged 
EverLOCK Washer illustrated above. The bite 
of each pair of teeth on every EverLOCK 
tongue, coupled with the powerful spring 
tension set up by the flexing of these tongues 
..- provides several times more area of resis- 
tance than with other lock washers. 

There is an EverLOCK Washer of correct 
size and type for every vital war product 
utilizing nuts or screws. Phone, wire or mail 
your order today. 


THOMPSON-BREMER & CO., 1638 w. HUBBARD ST., CHICAGO, ILL. 
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No! We don’t mean to intrude by bother- 
ing you with that old biological puzzler, 
"Which came first—the chicken or the 
egg?”’. It’s a ‘‘natural,’”’ however, to illus- 
trate Dunco’s ability to solve an electri- 
cal problem of far greater importance 
during these busy times: “Which comes 
first —relays to fit the specifications, or 
specifications to fit the relays?”’. 
Frankly, it doesn’t make any difference 
when you buy from Dunco. We have 
dozens of standard types that cover a 
wide variety of specifications —and we 


Here you are—the finest, most complete 
Relay Buying and Engineering Guide ever 
issued. 48 pages profusely illustrated with 
photos, diagrams and charts. Ask for Dunco 
Relay Catalog F. 


are equipped to produce special units to 
meet literally hundreds of the most exact- 
ing applications. In fact, the more exact- 
ing the application, the better we like it. 

Dunco relay specialists will gladly co- 
operate in solving your relay problems. 


RELAYS 





DUNCO times: 


A Complete, Quality Line—Individually Adapted te Your Specific Needs 


STRUTHERS DUNN, INC., 1326 CHERRY ST., 
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PHILADELPHIA, PA. 













































aC make your 


SLEEVE TYPE BEARINGS 


From Stock 






GENERAL 

PURPOSE 

BEARINGS 
Cast Bronze, 
over 850 stock 
sizes, machined, 


ready for assem- 


bly. 


ELECTRIC 

MOTOR 
BEARINGS 

250 individual 


types. Correct in 
design, alloy and 
tolerances. 


Ledaloyl 
SELF-LUBRICATING 
BRONZE 
BEARINGS 
Powder metal- 
lurgy at its best. 
Contain up to 
35% oil by 


volume. 


. JOHNSON BRONZE COMPANY 


Sleeve BEARING HEADOQUARTER 
570 SOUTH! MILL STREET - NEW CASTLE, PA. 
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Most bearing failures are due either to improper 
fit or neglect. While manufacturers engaged in 
producing war material can still secure replace- 
ments with a minimum of delay, it is not only good 
management but also a form of patriotism to make 
every bearing deliver its full measure of power 
and efficiency. Bronze sleeve type bearings con- 
tain three very essential metals . . . copper, tin 
and lead. Help conserve these precious metals by 
following these instructions: 


JInspect oo. 


Adopt a regular period of inspection. In machinery 
that operates constantly the bearings should be 
checked each day. All other applications at least 
once a week. Make certain that bearings are in 
perfect alignment to prevent excess wear. 


Clean... 


Foreign matter, particularly of a gritty or abrasive 
nature is the greatest menace to bearings. By 
keeping the surroundings clean, you can prevent 
early bearing deterioration. A few minutes spent 
in cleaning up all applications will pay big divi- 
dends in increased bearing life and efficiency. 


Lubricate... 


Lubrication is the life blood of every motive unit. 
Start now to adopt a regular plan of lubrication for 
every bearing. Make sure you are using the right 
type of lubricant, the right grade and that it is clean. 


Keplace sit 


If failure is inevitable, order in advance. Replace 
all worn bearings before they actually fail. Re- 
member that bearing performance and bearing life 
is the true gauge of quality . . . not purchase price. 


Write for a copy of our new catalogue. It lists 
and describes the most complete stock sleeve 
bearing service on the market. Every item is of 
the highest quality possible. Distributors in every 
industrial center are ready to serve you. 
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U. S. military gas mask lenses must be pear-shaped, dimensioned 
accurately to 1/64”, curved to meet exact specifications. Center 
panel thickness—.100” minus .020” plus nothing. Outer 14” wide 
edge thickness—.090” minus .010” plus nothing. 5 Lumarith Plastic 
lenses to a sprue—no finishing necessary. 





Would you have turned to the @etom Uolder? 


To manufacturers new to plastics, the most amazing thing about 
custom molders is that in one operation they convert raw material 
into a finished product. Modern production calls for fullest use of 
the important work of custom molders. Yet many manufacturers 
don’t know how to avail themselves of this work, quickly and 
without confusion. 

So as founder of the plastics industry, we undertake this pro- 
gram, in the hope it will help you find the right custom molder to 
execute any plastic part you may seek ... and to speed your 
production from start to finished product. Here is what you do: 


I. Tell us what qualities you want in the molded part— 
impact strength; resistance to water, acids or solvents; 


LUMARITH 


REG. U.S. PAT. OFF 


Lumarith Molding Powders J (Cellulose Acetate) 


Lumarith E. C. Molding Powders (Ethy] Cellulose) 


dielectric strength, etc., etc. We recommend the Lumarith 
Plastic that fits your specifications. 

2. We put you in touch with the available custom molders 
best equipped to mold the piece. 

3B. The custom molder gives you a quotation. 

4. We work with the molder in furnishing the formulation 
of the Lumarith Plastic selected, that suits all factors 


of production technique . . . in relation to dies, heat, pres- 
sure, etc. 


We welcome your inquiries and questions. 


o CELANESE CELLULOID CORPORATION, a division 


of Celanese Corporation of America, 180 Madison Avenue, 
New York City. Representatives: Dayton, Chicago, St. Louis, 
Detroit, San Francisco, Los Angeles, Washington, D. C., 
Leominster, Montreal, Toronto. 


CELANESE CELLULOID CORPORATION 
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USE THESE VERY LIGHT 
INCH SERIES BEARINGS 
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AVING bores abnormally large, as 

compared with the outside diameter, 
they offer definite advantages under cer- 
tain conditions found in machine design. 
You may have them in several different 
types, affording compactness, light weight, 
and greater latitude in your design. 


There are several lines of very light 
type ball bearings, which include the 
“S$” starting at 4” bore, and the “XLS” 
Starting at 134” bore, running up to a 
maximum of 21” bore and 28” outside 
Dans 411 34 diameter. And in very light type roller 
bearings, there is the ‘“RXLS”’ Series, 
paralleling the “XLS” in size range. 


Why not let our engineers tell you 
more about these Very Light Precision 
Bearings? Write for the Catalog. 


AVRMA-AVFFMANN’ 


PRECISION BALL, ROLLER AND THRUST BEARINGS 
RXLS’’ SERIES 








nexpertenced PERSON 


Can Operate an Ozalid Whiteprint Machine 


MISS ARCHER was hired yesterday . . . and 
she’s already operating the Ozalid Whiteprint 
Machine at top efficiency . . . making white- 
prints of engineering drawings, charts and 
letters in seconds. 


This illustrates how Ozalid DRY DEVELOPMENT 
has revolutionized printmaking—transforming 
what was once a tedious job into a simple rou- 
tine. You merely feed the original and the 
Ozalid sensitized material into the machine. 
Two quick steps—Exposure and Dry Develop- 
ment... and you have positive reproductions 
which are ready for immediate use in the shop 


or field. 


Compare this simple process with blueprinting 
which demands the services of more than one 
trained operator to check water sprays, potash 
baths, temperature of drying drums, tension of 
rollers . . . in addition to other wasteful opera- 
tions which throw print production off stride. 


Follow the example of thousands of manufac- 
turers who have been convinced of Ozalid’s 
superiority. Install a compact Ozalid White- 
print Machine in your drafting room. You'll be 
sure of a “head start” in war production .. . 
and savings in labor and materials. 


Write for “Simplified Printmaking” which com- 
pletely explains the Ozalid Process. 


SIMPLIFIED PRINTMAKING is an illustrated booklet OZALID PRODUCTS DIVISION 


containing valuable ‘know how" information. It 
shows how to eliminate unnecessary drafting; make 
prints with blue, black, maroon or sepia lines on a 
white background; reduce trimming waste; make 
‘new’ originals for subsequent print production. 


GENERAL ANILINE & FILM CORPORATION 


JOHNSON CITY, N. Y. 


OZALID IN CANADA-HUGHES OWENS CO. LTD., MONTREAL 
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The peacetime production-incentive behind 
Nichrome heating element alloys is to do the 
greatest good for the greatest number of friends. 


The wartime production-incentive is to do the 
greatest damage to the greatest number 
of enemies 





---so that we may more quickly get back to 
doing the most good for friendly commerce. 


PSA STV Yee 


HARRISON NEW JERSEY 


TRADE MARK REG, U.S. PAT. OFF. - 
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Bersted tarde 


CIRCUIT CONTROL 


SWITCHES 


CAN BE USED IN... 
Signalling Equipment 
Communication Apparatus 
Instrument Panel Boards 
Utility Lighting Systems 
Specialized Lighting Equipment 
Aircraft Circuit Control Systems 


And dozens of other industrial 
applications where electrical 
control is needed. 


1GA4Cl 


We can help you if you’l!l write to Section Q-1222-12 
Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut 


GENERAL { ELECTRIC 
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First it was an idea—nebulous as air. 
Next a rough pencil sketch. 
Then a ton of drawings, renderings and blueprints. 
Finally, a gleaming behemoth of steel slugging it out with the enemy. 


Multiply this by infinity and you get an approximate idea of the pen- 


cil work that goes into Uncle Sam’s War Production. 


That WINNER Techno-TONE Drawing Pencil has been an indispensable 
factor in much of this work is an established fact. Established, too, is the 
preference of Craftsmen for this precision-milled pencil . . . for its grit- 
free smoothness, its flakeless, smudgeless rich black uniformity of tone. 


You are weicome to try a free sample. Just tell us the degree you prefer. 


Write Dept. EM-12, A. W. Faber, Inc., Newark, N. J 


ELECTRICAL 


Companion Fencil-—WINNER 
Thin Colored Checking—Su- 
perb colors and strength 
Choicest for all prints: 2381 
Red; 2382 Blue; 2383 Green; 
2385D Yellow; 2437D 
Orange. 10¢ each. $1.00 
dozen. Would you like a 


sample? 


* 
WINNER Techno - TONE is 
available in 17 scientifically 
graded tones — 6B to 9H. 
Polished rich green. Packed 
in metal box. Made in U.S.A. 
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Get MORE 


e > o MACHINE OUTPUT 

Fy e PLUM OC iia lilies), 
=? ¢ e 

ra : The output of. many 


| 

| 

1 

| 

| 
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machines can often be i 

¥ stepped up with auto- i} 

matic sequence control. | 

Since Allen-Bradley | 
units are the fastest 
and most consistent 

automatic controls on r 

the market, A-B panels i 

are found on a high ) 

percentage of mod- 

ern machine tools. 





lf your machines perform a definite sequence of 
operations, you can probably save critical materials 
by combining your control units on one control panel. 
Special control panels need not mean special con- 
yyiti-sPeED trol units because Allen-Bradley engineers are con- 
stantly assembling intricate special panels using only 
standard units listed in the Allen-Bradley catalog. 
The A-B line consists of such a wide assortment of 
contactors, relays, switches, disconnects, and starting 
units of all sizes and types that it is a simple matter 
to develop complex control panels entirely of time- 
tested, reliable A-B units. 
Y * Don't risk the dependability of your machines by 
gquinnel CAGE " using “trick” control panels. Standardize on A-B 
panels. Then you will be safe... and save critical 
materials, too. 


REVERSING SWITCHES 





ALLEN-BRADLEY 





TYPICAL INSTALLATIONS OF ALLEN-BRADLEY BULLETIN 712 COMBINATION STARTERS ON MACHINE TOOLS 


How Ae Save critical materials 


in your mofor starter installations 



















The easiest and quickest way to save critical materials is to simplify 
your control installations. For example—don’'t use a motor starter and a 
separate disconnect switch when you can buy both in one cabinet. Here 
are the advantages of A-B Combination Starters: 


SAVE WIRING—You eliminate the wiring and labor of connecting two 
separate units—starter and disconnect unit. 


SAVE CONDUIT AND FITTINGS—You do away with the conduit, 
lock nuts, bushings, and other fittings required to hook up two boxes. 


SAVE METAL BOXES—You dispense with one box (disconnect unit 
cabinets are usually large and bulky) and thereby save steel. 


SAVE INSTALLATION TIME—You put up one cabinet—not two. That 
means less installation time and labor. 


SAVE SPACE—You get a neater, more compact job with only one 
cabinet on the machine. See pictures above. 









Note neat, compact arrange- 
ment of disconnect unit 
above A-B solenoid starter. 


SAVE MAINTENANCE—Allen-Bradley solenoid starters and discon- 

nect switches require no maintenance. The A-B patented silver alloy con- 

tacts in both units need no dressing or cleaning. There is only one moving V 

part no pins, pivots, bearings, or jumpers to cause trouble q EXT RA SAF 
eee ’ ’ ’ . Gt fp 





For full information, write for Bulletin 712. 


Allen-Bradley Company, 1309 S. First St., Milwaukee, Wis. 





Cabinet cannot be opened unless disconnect 
lever is in OFF position. Switch can be 
= padlocked by several maintenance 


crews to prevent reclosing before all 
=< Tana, 


of their jobs are completed. 


i 


These soldiers are operating a fire-control apparatus 
which “predicts” a plane’s position, and automatically 
directs the aim of the anti-aircraft gun. Thus the gun 
gets the range with deadly accuracy. And some place 
in that box, Chromel resistance wire is doing a job. 
It’s gratifying that Chromel has good properties for 
this use. But may the day soon come when Chromel 


| ee 
| ss Iai 
will again be available as the heating element, for HOSK } NS 
peacetime e. . . . . For technical data, ask fo —¥ 
er eae Catalog-M. eee CHROM (a 


r , ‘ P ELECTRICAL HEATING ELEMENT 
Hoskins Manufacturing Co., Detroit, Mich. 
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KAPPA Coil Winding Tapes are an entirely NEW and 
superior product based on extensive research in the development 
of modern cellulose acetate fabrics for this specialized appli- 
cation ...and available for IMMEDIATE DELIVERY in any quantity. 


On every one of the seven counts listed in the panel to the 
left, KAPPA Tapes have shown important advantages over pre- 
sent standard coil winding materials. Tests in actual use have 
demonstrated that KAPPA Tapes handle better in both machine 
and hand taping operations, and that KAPPA-taped coils are 
smoother and the varnish application more uniform. Furthermore, 
the higher dielectric breakdown values of this new material have 
made it possible to secure equivalent insulation efficiency with 
less varnish or fewer dips than previous standard material. 


ANTITY We will be glad to send you detailed test dat i 
re Sn g y ata covering 
Ta NEVO Pe rr la all of these points and to enter your name for a copy of the 
mn tape widths and mil aaa new KAPPA Technical Bulletin now on the press. Write direct to 
RP CU es Wm. E. Wright & Sons Company, Industrial Textile Division, 


Box 38, West Warren, Mass. a 
- f, ‘ 
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PEASE MACHINES ARE PRODUCING 
finished prints at this unprecedented speed 
in Airplane, Tank, Munition and Industrial 
Plants, Shipyards, Arsenals and Government 


PEASE MODEL “99” FEATURES. Departments throughout the Nation 
Speed Blueprint Production 


The number of Blueprints needed to beat the Axis simply 
staggers the imagination, for industrial plants and govern- 
%& Sliding ““Vacuum-like” Contact smooths out ment departments need hundreds upon hundreds for shells, 
welnkles, peaveuts errors; bombs, machine guns and anti-aircraft guns . . . thousands 
tk Three Speed Lamp Control provides operation upon thousands for planes, tanks and jeeps . . . tons upon 
at 10, 15 or 20 amperes, does away with — tons for battleships, carriers, transports and cruisers . . . for 


running speed and dryer heat changes. __ ; : example, a recent tank improvement required almost 1000 
* Adinic “Ne apie jo a : pounds of Blueprints. 
minutes without breaking arc, resume i Blueprints have the all-important job of speeding the engi- 
; neers’ plans, details and specifications to the production 
lines, and Pease Model ‘'22"' Continuous Blueprinting Ma- 
chines, with a practical production speed of 30 feet per 
minute, are helping America exceed its stepped up pro- 
| es at fs : from ‘ to duction program. They operate faster, more economically 
Be A and require less attention, making sharper, clearer, more 


contrasty prints from pencil or ink tracings. 


Write for complete information. 


a.” rere lf 


2605 WEST IRVING PARK ROAD = CHUCAGO 


A TYPE AN? SIZE FOR EVERY REQUIREMENT INCLUDING DIRECT PROCESS PRINTING 
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GREATER PRODUCTION DEPENDS UPON 


Legitle Blueprints 


* Original drawings made on transparent paper with black lead pencil 
will reproduce (blueprints, white prints, Van Dyke negatives, and cloth 





tracings) legibly for hundreds of copies if prints are made on a 





REVOLUTE REVOLVING CONTACT EXPOSING CYLINDER MACHINE 





Originals won't smudge or lose density of line because they ride around 
| in tight contact with the exposing cylinder. 





Send for Catalog No. 1041—Department 12G 
















KEEP ’EM ROLLING WITH REVOLUTE 


... follow a print through the Revolute—everything rolls, including the contact exposing cylinder 


Revolute is fast—produces prints up to 30 No static in the Revolute to cause originals to 

feet per minute. adhere to print paper. Operator's hands and 
. ive full time to feeding machine. 
Iumination by carbon arcs or quartz lamps. eee = es re s 
Full automatic temperature control—single 
Easy feeding—equipped with feed belts to thermostat setting is only control necessary 


help operator handle tracings faster. for all drying cylinders. 


PARAGON-REVOLUTE CORPORATION jocester, wv. v. 
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| ) HY @ War work can postpone produc- 


tion of plastics parts, yes. But the planning, design 
and development, all the headwork that goes into 
getting your job squared off for production . 
ahead of the post-war rush . . . those things can be 
done today without detriment to war production. 
Even with your plant... and ours... roaring away 
on a non-stop, 24-hour-a-day schedule. Because 
there’s the 25th hour . . 


Jer That's the time the executive finds between ad- 
ministration problems .. . the lapse after the engji- 


neer passes the job along to production . . . the 


Here, in the largest, best-equipped molding plant in the Middle West, we've earned a coast-to- 
coast reputation as a good place to come for molded plastics applications. For designing, mold- 
making, engineering and turning out finished parts . . 

All this can be geared to your needs. . 


UE 


ING 


... FILE IT FOR THE DURATION!” 


CHICAGO’ MOLDED PRODUCTS CORPORATION 


1024 NORTH KOLMAR AVENUE, CHICAGO, ILLINOIS 
COMPRESSION, INJECTION, TRANSFER AND EXTRUSION MOLDING OF ALL PLASTIC MATERIALS 


3 
















minutes that sales managers-turned-expediters dis- 
cover between jobs. It's the time that can't, by your 
every effort, be legitimately devoted to your im- 
mediate part in the war . . . time that can be used 


for the important problems of peace. 


Forward-looking companies that we know are using 
their 25th hours (and ours) for planning post-war 
design and development. We're lending them a 
hand . . . even with presses and toolrooms working 
24 hours a day. When peace comes, they're going 
to have that much of a head-start on production. 
Are you... ? 


. for complete, friendly, precision service. 
. our engineers will gladly explain. 
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P.R. MALLORY & CO., Inc. 


NATION.WIDE 
SERVICE THROUGH: = 
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Photo by U. S. Army Signal Corps 


Mallory Helps Our “Hell Buggies” 


Kiss The Noise Good-Bye! 


Communication between com- 
manders and single units of an attack- 
ing column must not be “muddied” 
by the staccato zip-zip-zip of spark- 
plugs, electric motors, inverters or 
other man-made static within the 
zone of operations. So Mallory Noise Filters step 
in to suppress static and assure the clear com- 
munications that may mean the difference between 
success and failure... life or death. 


On battlefronts in the air, on the sea and under 
the sea, Mallory Noise Filters are equally impor- 
tant .. . helping our fighters kiss the noise good- 
bye! On the home front, too, where clear radio 
rec eption is vital to Cicdin Defense ... and where 
static might guide enemy bombers to American 
targets, as has already oc ‘curred in Allie d countries 
... Mallory Noise Filters he ‘Ip “keep ’em listen- 


ing” in safety. 


Noise filters, however, are just one of the many 
Mallory Approved Precision Products now serv- 
ing in both military and industrial applications. 


MPa). 


APPROVED 
PRECISION PRODUCTS 








Condensers, rectifiers, Rectostarters, rheostats, 
volume controls, switches, jacks and plugs, vibra- 
tors and Vibrapacks . . . these and other Mallory 
parts are doing a job where conditions are toughest. 


If you need electronic parts . . . for laboratory 
or test work, for replaceme nts in existing equip- 
ment, or as dlentete% in some new device .. . call 
on your nearest Mallory Distributor. There are 
253 Mallory Distributors from coast to coast, 
ready to serve you promptly. Ask your Mallory 
Distributor, too, for your free copy of the latest 
Mallory Catalog ...used asa buying guide in the 
aeronautical, automotive, electrical, geophysical, 
radio and other essential industries. 


Write today for your Mallory 
Distributor’s name, and for your 
copy of this useful catalog. 
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/ HE Tg values of AlSiMag ceramic compositions are among 
the many physical characteristics given in Property Chart 
No, 416. 


Frequently it is very difficult for the designing engineer to 
get information as to detailed characteristics of an insulat- 
ing material which he wishes to employ in his design. There- 
fore, American Lava Corporation took great pains in an 
effort to furnish such information in Property Chart No. 416. 


A Copy of this chart will be sent free on your request. It 
is conveniently arranged for filing, hanging on the wall or 
placing under desk glass. It takes only a moment to request 
AlSiMag Property Chart No. 416. It might save you many 
hours or days of laboratory experiment. 


AlSiMag Property Chart No. 416 
Gives Complete Physical Characteristics 
of the Most Frequently Used AlSiMag 
Compositions. Free on Request. 


AWARDED JULY 27, 1942 


ArSiMac 


AALLO TRADE MARK REGISTERED VU. S. PATENT OFFICE CHATTANOOGA, a, | ESSE 3 
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Keep Your 
Lathes Level 


The leveling of a lathe can either 
perpetuate or destroy the best crafts- 
manship of the machine tool builder. 
A lathe that is not kept perfectly level 
cannot turn out the precision work 
for which it was built. 

The lathe bed is comparable to a 
toolmaker’s surface plate. Upon it rest 
the headstock, carriage and tailstock. 
Therefore, any twisting of the lathe 
bed will throw the headstock, tail- 
stock and carriage out of alignment. 
This will cause the lathe to turn or 
bore a taper instead of taking a 
straight cut. It will also cause the 
alignment of the tailstock center 
point to shift as the tailstock is moved 
along the lathe bed, necessitating con- 
stant readjustment of the tailstock 
top set-over. 


Check Leveling Frequently 

The major cause of distortion in 
lathe beds is the settling of the floor 
supporting the lathe. This is most 
commonly encountered in buildings 
that do not have solid foundations or 
that have wooden floors or columns. 
There are numerous other conditions 
which can cause this, such as the 
shifting of loads on the floor, swelling 
of wood flooring, deterioration of 
wooden shims, and atmospheric 
changes. For these reasons, every 
lathe should be checked periodically 
to see that it is level. 


How to Level a Lathe 

The first requisite for accurate 
leveling is a precision level at least 
12” long. One that is sufficiently sen- 
sitive to show a distinct movement of 
the bubble when a .003” shim is 
placed under one end of it. A car- 
penter’s level, a combination square 
level, or an ordinary machinist’s level 
cannot be used because they are not 
sufficiently sensitive. 

The leveling of the lathe is tested 





HOW TO GET THE MOST 
OUT OF YOUR LATHES 


No. 3 in a series of suggestions made by the South Bend 
Lathe Works in the interest of more efficient war production 




















O 

















O 













































Every lathe should be checked periodically to see that it is level 


by placing the level squarely across 
the lathe bed, immediately in front of 
the headstock, and also at the ex- 
treme right end of the bed. On lathes 
having long beds, tests should also 
be made at one or more intermediate 
positions. Be sure that the ways are 
wiped perfectly clean of all chips or 
dirt before using the level. 

Metal shims should be used under 
the lathe at the points indicated by 
the level as being low. Some lathes 
are equipped with leveling screws 
making it unnecessary to use shims. 

After all adjustments have been 
made, bolt the lathe securely to the 
floor and repeat the tests to make 
sure that tightening the leg bolts has 
not affected the leveling of the lathe. 


Alignment Test 

A simple alignment test can be 
used to check the leveling of a lathe. 
Place a bar of steel, one inch or 


South Bend, Ind., U.S.A. 


larger in diameter, in the chuck and 
machine two collars of equal diame- 
ter three or four inches apart. Then, 
take a very light finishing cut across 
both collars without changing the 
setting of the cutter bit. Measure 
both collars with a micrometer. If the 
collars are not the same diameter, it 
is an indication that the lathe is not 
level. Adjust the leveling until, when 
a cut is taken, both collars are turned 
the same diameter. 


Write for Bulletin H3 

Bulletin H3 giving more detailed 
information on the installation and 
leveling of lathes will be supplied on 
request. Also reprints of this and 
other* advertisements and bulletins 
in this series. State quantity. 


*Ad. No. 1, ““Keep Your Lathe Clean” 
Bulletin Hi, “Keep Your Lathe Clean” 


Ad. No. 2, “Oiling the Lathe” 
Bulletin H2, “Oiling the Lathe” 


SOUTH BEND LATHE WORKS 


Lathe Builders for 36 Years 
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ORIGINATORS OF SHEAR TYPE BONDED RUBBER MOUNTINGS 
LORD iat "] si - ERIE, PA. 


A 








NEW YORK, 280 Madison Ave. . 
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Standard Plate Form Mountings 


HE choice of the proper flexible mountings to utilize in any 

given installation usually depends on static loading and the 
need for both translational and lateral flexibility. To fit these 
several conditions Lord produces a complete line of Plate Form 
Mountings which have load ratings ranging from a few ounces 
to 300 lbs., in four standard dimensional sizes. They are com- 
pact, light weight units, designed to isolate harmful vibration 
and to minimize all solidly-conducted noise. 


Lord Plate Form Mountings are easy to install, as no intri- 
cate layout, special tooling or close machining is necessary. 
Simply provide holes for attachment, clearance for the rubber 
body, and the necessary small bolts for fastening the assembly 
to the center sleeve of the mounting. The line drawings and 
photographs show the several different shapes in which these 
mountings are made and a few typical methods of installation. 


Due to the Lord method of bonding rubber to metal, the 
rubber, when loaded on main axis, is stressed in free shear. This 
design for free shear softness in the direction of the disturbing 
forces, results in an exceptional reduction in the natural fre- 
quency of the mounted system. This fundamental principle 
is incorporated in all the types of shear-stressed rubber 
mountings produced by Lord, all of which are fully described 
in our Engineering Bulletins 103 and 104 on the subject of 
“Vibration Control’. Write for your free copy or call in a Lord 
Vibration Engineer for consultation on your design problems. 
There is no obligation. 


- CORD mountincs 


PROLONG EQUIPMENT LIFE by isolating vibration, which reduces 


metal fatigue, thereby preventing subsequent failure. 


INCREASE PRODUCTION by eliminating the necessity for close machin- 


ing and precision alignment. 


SA VE VITAL MATERIAL by reducing equipment weight; heavy inertia 


masses of machinery bases can be eliminated. 


INCREASE PERSONNEL EFFICIENCY by eliminating nerve wearing 


noise and vibration, translated through solid conduction. 


LOWER MAINTENANCE COSTS by protecting equipment against 


sudden load shocks and stresses, thereby minimizing repair and replacement 
operations. 
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PROVEN BY TWO YEARS UNDER THE FIRE OF ea TTT 
ACCEPTED FOR THEIR DEPENDABLE & UNWAVERING PERFORMAN 


BO and BJ power relays meet 
every known requirement for 
flight, firing and communication 
control. 


| BO and BJ are Relay Veterans. 
| |They have seen two years on the 
| firing line of experience ...on the 
sea...in the air...and on land. 
They have proven themselves dur- 
able and completely dependable. 


Nominal 


BO and BJ have semi-balanced Volts Amperes Resistance Watts 
. : as 5.0 500 10.0 2.5 

ee eerie enero eS oe 
wattage to withstand shock and | 
; ; | i132 {| 199 | 700 | 2 
vibration up to 12 G... they oper- ) Fr : 
ate at temperatures of 120 plus or | T1425 | 160. 
| 230. 


Ln 
7 


20. 
4. 
2. 

90. 


230. 
: nage 078 415. 
RE: SEP RRS ARRON . . -; 3} soot 8 
their weights are significantly low 022 [| 5000. 
... their dimensions are minute... 


5 The above coil data is based on continuous duty at nominal ope 
their double pole double throw voltages. Coils are impregnated to withstand humidity and salt s 


: . Bakelite parts are molded. Contact arrangement D.P.S.T. Double | 
design permits abundant contact normally open or closed and D.P.D.T. Contact rating non-inducti 
arrangements ee amperes for 12 and 24 volts D.C. and 110 volts A.C. 


Pe: eds Th aed 
INTERCHANGEABLE 


... Variations in the mounting base 
can be made to make this relay widely 
interchangeable 


Coil Nominal 
+ | | Number Volts Amperes’ Resistance 
BO ana BJ «xe Accepted AAL 
and Approved RELAYS Hip _jn 
Trea iz6 [2 | 
a 


The above coil data is based on continuous duty at nominal op 
IB IB | F y voltages. Coils are impregnated to withstand humidity and sal! 
— Bakelite parts are XXXP laminated wax impregnated. Contact @ 


: & ment D.P.S.T. Double break normally open or closed and D.P.D.1.4 
Onl ws rating non-inductive 5 amperes for 12 and 24 volts D.C. and 110. 


1 COMPANY. INC. 227 FULTON ST.. NEW YORK e 
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STEATITE INSULATORS 
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Two major advantages over ordinary commercial 
steatites are: 

1. Low surface conductivity and contamination. 

2. Good insulating quality at high operating 

temperatures. 
As vacuum tubes increase in power, more and better 
insulation becomes necessary. Glass insulation is unsat- 
istactory at high temperatures and high frequencies. 
Natural lava from Sicily has the essential insulating 
qualities but is unobtainable. 

General Ceramics has succeeded in producing a 
steatite that, as an insulator, is equal to natural lava, 
but requires no expensive Carboloy tools for machin- 
ing. In addition, these insulators are made of domestic 
materials and therefore are available in quantities. 
CS COB)1 Outstanding electronic tube manufacturers have 
tested General Ceramic’s Steatite Insulators and are 
using them with marked success. These insulators can 
be supplied in pressed or extruded shapes for every 
type of vacuum tube requirement. 


GENERAL CERAMICS AND 
STEATITE CORPORATION 


KEASBEY MP NEW JERSEY 
23h OE TM 
- ae Pere eaiheatieg™ 
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* o: An Eight Star Feature Relay 
“Custom -Built”’ for Absolute Dependability 


This Clare TypeG a.c. Relay is designed 
to insure absolute dependability in ser- 
vice... It measures only 2%" long by 
24“ high by 14” wide, and weighs only 
6% ounces... It is replete with features 
that insure dependability, and has a wide 
range of application. It has the follow- 
ing Outstanding features: 


1 Clare Relay illustrated shows pile-up of nine 
springs. Relay can be supplied with as many as 
twelve springs in a single pile-up. 


2 Spring pile-up insulators of special heat treated 
Bakelite provide more favorable characteristics 
than triple ““X’’ Bakelite and permits punching 
without cracks or checks. It has minimum cold 
flow properties and low moisture absorption 
content. The pile-up assembly is locked together 
under hydraulic pressure. Insulators are held in 
place with two flat or filister headed screws of 
high tension steel 


3 Contacts of rare metals or S} ecial alloys are 
available in sizes from .062" to .1875”" diameter 
flat or hemispherical. These contacts are ‘over 


\l’’ welded to nickel silver springs by a special 


289 Onyx ‘S 
59000 Turns 
# 34 Formex 
C.P. CLARE & CO. 


CHICASO 


process, making them an integral part of the 
spring, thereby reducing contact pressure to the 
minimum and providing for rapid heat dissipa- 
tion. Long contact life is assured. 


4 Spring bushing insulators are made of Bake- 
lite rod under a patented process. Hard rubber 
bushings generally employed are similar in ap- 
pearance, but inferior in wearing qualities and 
will not pass heat cycle requirements on many 
applications. Strong, hard, long-wearing Bake- 
lite bushings are essential where heavy contact 
pressures are employed or where vibration exists. 


5 The heel piece is made of magnetic metal 
carefully annealed and cadmium plated, and is 
so constructed that it is adaptable for plug-in 
mounting, thereby permitting easy servicing 
and replacement. 


6 Coil core laminations are made of low loss 
silicon iron. Copper shading piece is securely 
fastened in the square, slotted armature end of 
coil core. Coils are carefully wound to exact 
turns on precision machines. Lead-out wires are 
securely soldered; entire coil is impregnated 


with Glyptol 


7 Armature of this relay is made of magnetic 


metal carefully annealed in precision ovens, and 
is cadmium plated to withstand a 200-hour salt 
spray test. 


8 Armature bearing consists of a stainless steel 
rod operating in a hard brass yoke with great 
bearing area. 

This relay, like all Clare “custom- 
built” relays, is recommended for spe- 
cific applications where hard service, 
long life, and dependability are absolute 
“musts.” Regardless of what your relay 
problem may be, Clare can supply a relay 
to solve that problem. The ‘“‘custom- 
built” idea enables you to reduce your 
over-all relay cost and simplify your 
designing. It insures better and more 
dependable performance. Clare engi- 
neers will gladly assist you. And we will 
be glad to send you our catalog and 
handbook. Address: C. P. Clare & Co., 
i719 West Sunnyside Ave., Chicago, Ill. 
Sales engineers in all principal cities. 


Cable address: CLARELAY. 
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CLARE RELAYS 


‘‘Custom-Built’‘ Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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The SPRING that WINDS ITS TAIL on ITS BODY 


ABOOK HITLER WOULD LIKE TO SUPPRESS 

..- Yours for the asking 
SCIENCE IN SPRINGS...40 pages 
about springs, carefully culled from 
our master data. Design procedures 
for springs, the ‘“‘spring chart’’ for 
determining the load and deflection 
required to produce a basic stress, 
spring specifications, spring calcula- 
tions and formulas, tables and charts. 
Write for it on company letterhead. 


T TIMES only a torsion spring will do. 

And only a unique torsion spring at 
that ... such as one of the “double-coil” 
torsion springs below. You see, to achieve 
proper spring length where the retaining 
pin or shaft is short, these double springs 
are coiled over themselves like thread on 
a spool. Their advantages? Well, apart 
from their suitability to close quarters, they 
have other advantages over single-coil tor- 


sions, notably—stress is lower, or force is 
greater, or deflection is greater—assuming 
that the other two of the three factors are 
fixed in value. Then again, the double coil 
inspires a variety of pin locations to avoid 
interference. ... Why do we point all this 
out? Simply to indicate the complexities of 
spring design and specification. There is 
only ONE right spring for the job—the one 
made possible by science in springs. 


IN THE ARMY NOW... .Springs have gone to the front in a number of ways Hitlerito and his Nipponazis would like to know. If 
you need springs for fighting equipment, our men will be only too glad to make them or design and make them. Just say when ! 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 








MAGNET WIRE HEADQUARTERS 


ALL INSULATIONS 


Sit ee eS 

PAPER COTTON 

mTLOWN FORMVAR 
ENAMELED 


REA MAGNET WIRE COMPANY 


FORT WAYNE, INDIANA 
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Get the top price 


for your Monel and rolled Nickel scrap 


Segregate 


Tue U. S. war industry is to- 


day in urgent need of Monel and 


rolled Nickel scrap. 


Every pound you turn in is of real 
and immediate aid. And every such 
pound of scrap that is not contam- 
inated with other metals, that is 
free of oil and dirt and properly 
segregated will return a higher 


price per pound to you. 


When sent with proper authority 
direct to the Huntington Works of 
The International Nickel Company, 
Monel and rolled Nickel scrap is 
remelted into the form of pig. This 
is used, by the steel industry, in the 


making of important alloy steels. 


Remember your effort in this 
scrap drive is not only a fine contri- 
bution to victory, it can pay you a 


substantial cash dividend. 


The table and notes at right will 
help you in the sorting and identifi- 


‘ation of scrap metals. 


IMPORTANT! 


No Monel and rolled Nickel scrap 
should be sent to Huntington without 
authorization. 


Authorization must be ebtained from 
the Scrap Salvage Section, Monel and 
Rolled Nickel Sales Department, The 
International Nickel Company, Inc., 67 
Wall Street, New York, N. Y. 


letters requesting 
should state: 


authorization 


1. Kind of metal (Monel or Rolled Nickel) 


2. The amount 


3. Type of scrap—turnings, forgings, 
castings, strip, sheet, etc. 
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and avoid contamination 


QUALITATIVE TESTS FOR IDENTIFYING SOME COMMON WHITE METALS AND ALLOYS 


MAGNETIC TEST NITRIC ACID TEST 
Scie Fa Reaction 
cet a0) 

after 
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Non-magnetic No No 
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Solution 


Greenish 


Teh cm ee TD 
Brownto 
Colorless 


Colorless 


Iron Nail Test Material Probobly 
for Copper ti 


eT Te ra Vth an im 
taining less than 60% 
Nickel, e.g. Nickel-Silver 


of required 


TTT ae StS a 


Not required Ni-Resist * 


Not eee | LG Chromium Stoin- 


less Steel 
Chromium-Nickel Stain- 
less Steels e.g. "18-8 


Not required 


*Monel is usually but not always slightly magnetic at atmospheric temperature. Monel that appears 
to be non-magnetic at atmospheric temperature may become magnetic when cooled by dipping in ice 
water or in a freezing mixture—other copper-nickel alloys of lower nickel content do not become 
magnetic. Monel that is magnetic at atmospheric temperature loses its magnetism when heated by 
dipping in boiling water. This test serves to identify Monel when only a magnet is available—no other 
common material loses its magnetism in this temperature range. 


t“K" Monel is always non-magnetic even when cooled; therefore chemical analysis is required to 
distinguish ‘‘K’’ Monel from the copper-nickel alloys of lower nickel content. 


NOTES ON CARRYING OUT TESTS 


1. Magnetic Tests 


Bring the magnet in contact with the speci- 
men to be tested. (Be sure that there is no 
magnetic material such as iron or steel be- 
neath or in the immediate vicinity of the 
specimen.) The magnet will or will not be 
attracted to the specimen. 


In cases of doubt, and especially where 
the material appears to be non-magnetic, 
use a more sensitive testing method: 


(a) Balance the magnet or the specimen on 
the edge of a bench or desk. Then bring 
the specimen close to the magnet, or vice 
versa. If the material is magnetic the bal- 
ance will be upset and a movement of 
either the magnet or the specimen will be 
observed. 


(b) Another method is to suspend the mag- 
net on a string and bring it close to the 
specimen. A slight movement of the mag- 
net will be observed if the specimen is 
even slightly magnetic. 


2. Nitric Acid Tests 


Clean test surface so that the acid will 


come into direct contact with the material. 

Apply one or two drops of concentrated 
nitric acid to the clean metal surface. 

Let acid remain in contact with the 
metal for a minute or two. 

Observe any reaction that takes place. 

Dilute acid by adding three or four 
drops of water, one drop at a time. 

Observe reaction: If solution turns green 
or blue do not disturb until nail test has 
been completed. 


3. Copper Test with Iron Nail 


If nitric acid test forms green or blue col- 
ored solution, make test for copper: 

Rub a clean iron nail in the colored acid 
solution on metal surface, keeping nail in 
contact with the specimen. 

If the alloy contains copper, there will 
be a deposition of copper either on the 
nail or on the surface of the metal under 
the acid solution. 


Add a drop or two of additional water 
as the nail is rubbed around to prevent the 
deposited copper from re-dissolving in the 
acid. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street 


New York, N. Y. 
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ONSIDER, also, the life of an armature—or any other 

rotating part that operates at high speeds. Here, un- 
balance can make a short and painful whirl of it with vibration, 
noise, and excessive wear. 


The true static and dynamic balance which is so vital to all 
high speed rotating parts, is now more quickly and economi- 
cally achieved through the use of Gisholt Dynetric Balancing 
Machines. And it is done more accurately than ever before. 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue 


Madison, Wisconsin = :. im, : 
GISHOLT DYNETRIC BALANCING MACHINES 
employ the radio means of amplification to locate and 
measure unbalance in a matter of seconds. Their use in 


many war industries assures more efficient performance 
LOOK AHEAD...KEEP AHEAD and long life in hundreds of vital rotating parts. Litera- 
..» With Gisholt Improvements ture on request. 


The Army-Navy ‘‘E”’ and the Treas- 
ury Flag fly side by side at Gisholt. ff 


TURRET LATHES - AUTOMATIC LATHES «© BALANCING MACHINES 
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When You Use Smaller Motors 
You Can Still Have Your MARGIN of Safety 


... use motors with Klixon Protectors 


When using smaller motors, to conserve vital materials for 
your government, you don’t have to worry about burnouts 
if your motors have built-in Klixon Protectors. For if a motor 
has a built-in Klixon Protector, you can run at peak capacity 
with safety. You can carry overloads safely. But the instant 
you overload it too much and it gets too hot, the Klixon 
Protector automatically cuts the motor off the line, thereby 
preventing damage or a complete burnout. 


And while speaking of savings, just think of how much 
these built-in Klixon Protectors actually do save—the vital 
materials that go up in smoke when a motor burns out; the 


THARE MAGE 846 
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cost, time and materials necessary for rewindings; the lost 
production of idle machines; and the delay and red tape in 
getting motor replacements. 


When buying motors—A. C. all sizes and D.C. up to 30 
volts—insist on built-in Klixon Protectors. 


Spencer Thermostat Co., 112 Forest St., Attleboro, Mass. 
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High Current Circuit Switching — Simplified 




































The cut-away view shows some of the important 
design features of Ohmite non-shorting, load- 
break, single-pole, multi-point rotary selectors. 
These features, and many others, explain why 
Ohmite Tap Switches simplify high current cir- 
cuit switching and provide greater operating 
convenience in battery chargers, tapped trans- 
formers, welders, radio transmitters, and other 
applications. 

There are five compact models, rated at 10, 
15, 25, 50 and 100 amperes, 150, 300 volts A.C. 
— from 134” diam. to 6” diam.—with any number 
of taps up to 11, 12, 12, 12 and 8 respectively. 
Never before have so many high current taps 





been so compactly arranged, yet perfectly in- 
sulated and protected. Two or three units can 
be connected in tandem to form multi-pole as- 
semblies. May also be used on low voltage D.C. 
at reduced current ratings. Unique construction 
insures trouble-free operation and long life. 
Underwriters’ Laboratories Listed models avail- 


able. 


Send for Helpful Information 


For full details, write for Tap Switch Bulletin. 
For complete information on the selection and 
application of Rheostats, Resistors and Tap 
Switches, write on company letterhead for Cata- 
log and Engineering Manual No. 40. 
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For Faster War Production 


PLEXIGLAS 


TECHNICAL LITERATURE a ee 
* 


* WASHINGTON 


The booklets and bulletins illustrated on this 
page contain the latest technical information Fo ee 
on PLEXIGLAs, and many suggestions for THERMAL, PROPEATLES 
designing, fabricating, installing and main- 
taining acrylic plastic parts. They are part 
of the campaign now being conducted by 
Rohm & Haas to provide engineers and execu- 
tives with every fact needed to produce qual- 
ity PLEXIGLAS war products in the shortest 
possible time. 
If any of the bulletins listed below will help 
you in your war work, Rohm & Haas, pioneer 
manufacturers of acrylic plastics, will gladly 
fill your needs. Write on your letterhead. 
TECHNICAL BOOKLETS 
GENERAL PLEXIGLAS BOOKLET 
OPTICAL PROPERTIES MANUAL 
PLEXIGLAS FABRICATING MANUAL 
METHODS OF INSTALLATION MANUAL 


TECHNICAL BULLETINS 
MATERIALS, SUPPLIES & EQUIPMENT FOR 
FABRICATING PLEXIGLAS 
SPECIFICATION OF TOLERANCES FOR PLEXI Plexiglas Tranepa 

GLAS SHEETS & FABRICATED PARTS 
MECHANICAL AND ELECTRICAL PROPERTIES 
OF PLEXIGLAS & CRYSTALITE 
PLEXIGLAS: FOGGING, FROSTING & DE-ICING 
PLEXIGLAS: THERMAL PROPERTIES 
PLEXIGLAS: WATER ABSORPTION DATA 
PHYSICAL PROPERTIES OF PLEXIGLAS: 
HARDNESS 
PHYSICAL PROPERTIES OF PLEXIGLAS: 
COLD FLOW 
CLEANERS & POLISHES FOR PLEXIGLAS 
PAINTS FOR PLEXIGLAS 
DYEING OF PLEXIGLAS RODS & SHEETS 


PLEXIGLAS 


or 


Specification 


Feo 


PLexicias is the trade-mark, Reg. U. S. Pat. ea ROUM & HAAS COM 
Off., for the acrylic resin thermoplastic sheets cS 
manufactured by the Rohm & Haas Company. 


COMPANY. 


WASHING Toy Pitt 
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PLEXIGLAS 
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ROHM & HAAS COMPANY 


_ WASHINGTON SQUARE, PHILADELPHIA, PA. 


ar eM I MeTiu mr Mitte) SUT SU es et ge SS me as a UML a See MUM biter lor 








FIBERGLAS 


ELECTRICAL 
INSULATIONS 











































Ih! 


He will give you a special IMC 12-page data bul- 
letin and price list covering Fiberglas insulations such 
as: varnished tubings and sleevings, adhesive tapes, 
mica and Fiberglas combinations, cloths, untreated 
tapes, tying cords, and other materials. 

Fiberglas is the most modern type of inorganic elec- 
trical insulation available these days. It is a 100% pure 
glass textile which combines non-inflammability with 
high temperature resistance, high thermal conductiv- 
ity, and it is non-hygroscopic. 

Fiberglas offers permanence with lowered mainte- 
nance costs, protection against occasional overloads, 
and operation at higher temperatures than is possible 
with cotton, silk, and most other textile products. It 
also offers a thinner insulation, as compared to as- 
bestos, which permits smaller coils, less copper, and 
better heat conductivity. As an example of overload- 
ing with safety made possible by using Fiberglas, two 
motors of identical horsepower rating and require- 
ments were constructed, one with cotton base insu- 
lation, the other with Fiberglas base insulation. The 
cotton base insulated motor was mounted on a 712 hp 
frame and the Fiberglas insulated motor on a 5 hp 
frame. Otherwise the motors were identical in every 
other specification. 

Fiberglas is an ideal Class B insulation as well as 


; : e 1 
SPECIFY IMC PRODUCTS aie eee Insslstion Specialist who calls on 
you to give you further details regarding this new 


Macallen Mica Products —Vartex Varnished Cloth and Tapes —Varslot Com- : a ‘ 
insulation material. 


bination Slot Insulation —Varnished Silk and Paper — Fiberglas Electrical 
Insulation — Pedigree Insulating Varnish — Manning Insulating Papers and 
Press Boards — Slot Wedges—Dieflex Varnished Tubings and Saturated Sleev- 


ings — National Hard Fibre and Fishpaper— Phenolite Bakelite — Adhesive 

Tapes— Asbestos Woven Tapes and Sleevings—Cotton Tapes, Webbings, and te sa 
Sleevings—and Other Electrical Insulating Materials Used in the Manufacture oe 

and Repair of Electric Motors, Transformers, and Other Electrical Apparatus. 


INSULATION MANUFACTURERS CORPORATION 


CHICAGO: 565 West Washington Blvd. CLEVELAND: 1005 Leader Building 


Representatives in 





MILWAUKEE DETROIT MINNEAPOLIS PEORIA 
312 East Wisconsin Avenue 11341 Woodward Avenue 316 Fourth Ave., South 309 Kellogg Avenue 
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Lhginecring Design Produition 


OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES AND EQUIPMENT 


BE. R. SEARLES 
J. A. Campbell Editor A. W. Robbie 


Director Reader Service Production Manager 





TO APPEAR 
IN LATER ISSUES 





You Will Be Making The 
Most of Plasties, Later On. 
Another quick review of 
progress in an important field 
of component materials and 
parts to assist you in planning 
for product designs ahead. 























Welding As A Production 
Aid. An authoritative review 
of various types and kinds of 
welding together with indica- 
tions of their particular adapt- 
ability to specific products. 
Once again, production con- 
siderations influence design 
decisions. 





Engineer-Designing War- 
time Products. Indications 
of the basic product develop- 
ment thinking in regard to 
principles, materials and per- 
formance that lies behind 
outstanding jobs. 





Wiring Devices For Inte- 
gration Within The War 
Product. Just as highly 
specialized developments 
have been made available in 
motors and controls for the 
plane, tank, etc., etc., so has 
development work in wiring 
devices been similarly 
directed. 


Member 
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DESIGNING AUTOMATIC SEQUENCES INTO A HIGH PRECISION 
MACHINE . 


Electrical Engineer —_— tells how Fellows Gear Shaper Co. did the ‘ob. 
5 I J 


WIRING HARNESSES SPEED BETTER PRODUCT 
ASSEMBLIES 


Save materials, time and effort at an important fabrication point. 


AND SO THEY SAY 
EACH MACHINE OPERATION HAS ITS SPECIFIC POWER NEEDS 


Engineer R. E. Meore of General Electric reviews some basic facts. 


WAR TIME PRODUCTS OF ALERT ENGINEERS AND 
DESIGNERS 


ELECTRICAL HEATING UNITS FOR THE WAR- 
TIME PRODUCT .. 


Ways to put hau alee you my it, ‘sini you need it, 
and how you need it. 


I I isa ten a a aR He hrern ees 
HOW TO SELECT THE RIGHT INSTRUMENT......... 


Engineer Paul MacGahan of Westinghouse Electric and Manu- 
facturing Co., goes back to some first principles. 


Editorial... .. 63 New Bulletins And Catalogs. . 
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New Materials And Parts..... 98 Guide To Buying. . 
Which Motor .. . 118 , . : , 
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DIE CAST INFLATOR FOR 
LIFE BELTS 


Note the complex design of these ZINC Alloy Die Castings. 


The life belt shown at the right of the above illustration is issued 
to every man on Navy transports. To automatically inflate this 
belt to the proper pressure, it is only necessary to squeeze it 
with the left hand, which action punctures the two carbon 
dioxide gas cartridges in the ZINC Alloy Die Casting labeled 
“U.S.N.” (left). 

The die casting process provides an efhcient means of produc 
tion for the cartridge holder, as well as for the caps for the two 


compartments. 


FOR RAPID 
TOLERANCE INSPECTION 


Herewith another example of a high speed inspection method 
assisting high speed war production. The “MicroChek” 
device, illustrated below, speeds up the job of checking the tol 





erance range of duplicate parts against a standard. The two 





limit markers shown on the dial are set to permissible toler 





ance limits and the part under inspection is then “miked” by 








This also can be used as a snap gage by adjusting the “hold-down screw” 
near the buttcn. 





THRE NEW JERSEY ZINC CORPARY 

















ALLOY P 


A publication iss ifor many years by THe New Jersey Zinc Company to report on 
1 of die castings. Title Reg. U.S. Pat. Off. 
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pressing a button (lower right) which moves the gaging plunger 
(at the left side of the “Micro-Chek"’) against the part, and 
causes an indicator finger to move across the dial. If the finger 
stops between the two limit markers the tolerances of the part 
are acceptable. 

The housing base for this device is a one-piece ZINC Alloy 
Die Casting, shown attached to the sprue as it came from the die 
casting machine. All of the mounting elements are integrally 
cast, and the housing has a smooth as-cast surface which is 
easily finished in a durable olive-drab wrinkle lacquer. 


ZINC ALLOY DIE CASTINGS 
AID ARMY Q. M. CORPS 


The search for substitute materials often ends in the adoption 
of one which is so well suited to the application that one won- 
ders why it was not used in the first place. 

The U.S. Army Quartermaster Corps, for example, is now 
using ZINC Alloy Die Cast hardware for belts, haversacks, etc. 
This metal and method of production relieve other more criti- 
cal materials and overburdened manufacturing facilities. And 
the parts produced (below) are clean cut, smooth-surfaced, 
strong—and are turned out at high speed. Thus a highly satis- 
factory and economical method of producing personal hardware 
has been developed. 


ZINC Alloy Die Castings find a new niche—through substitution. 
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HORSE HEAD SPECIAL (uum acciny) ZINC 
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Sub-Assemblies For War-Time 


Not so long ago, the mass production idea was indissolubly linked 
with assembly lines. In due course, it became apparent that indi- 
vidual or group fabricating operations could be better handled in 
many instances. Today, that probably reaches its most spec- 
tacular accomplishment in the Kaiser method of building ships with 
complete vessels achieved in literally days, instead of months. 


In the field of complete electrically energized products much the 
same sort of thing has been taking place. For example, wiring 
harnesses (at one time confined largely to the automotive and radio 
field) are now found in almost every type of product wherein elec- 
trical energy does a multiple job. The introduction of a highly 
specialized, well-planned and material-conserving unit takes the 
place of time-wasteful and largely-unplanned wiring while orderly 
procedures supplant those which sometimes tended to be disorderly. 
Again, control panels, electronic chasses, motor and drive units, 
etc., etc., each carefully sub-assembled, tested and checked, are 


tke integrated within the complete war-time product. 


e WOR’ 


es All of this not only renders more efficient the actual assembly 
ks, etc. and fabrication of the overall job but also makes the matter of 
re criti servicing a relatively simple and rapid one. The ability to remove a 
s. And defective unit from an essential machine, plane or device and to 
arfaced, substitute therefor a correctly functioning one offers an enormous 
. suk advantage toward keeping the product going when it might other- 
| wise remain out of service for undue intervals. The desirability of 
having service work done upon minor assembly units rather than 
upon the whole machine has become most apparent in today’s war- 
restricted and performance-insistent world. 


Thus, another trend in engineering-design practices becomes re- 
emphasized with certain implications for the present and even more 
important and far reaching ones for the future. It is not unlikely 
that, in days to come, there will be few servicemen in field work. 
Defective units will be removed and servicing done at the factory of 
the original manufacturer or in specialized manufacturer-supervised 
plants and the day of the ‘‘fixer’’ who works largely intuitively, and 
certainly upon the basis of trial and error, will be done. Asa result, 
purchasers will have the assurance of better performance and the 

sais manufacturer will have fuller control of the reputation of his prod- 
ucts and of that of their maker. 


a | 
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KLDOM does the engineering-design accomplish- 

ment, represented by the complete product, reflect 

those development steps taken in the engineering 
department of the manufacturer. Often, many rede- 
signs are required before one is reached which is 
thought to best coordinate the elements and movements 
required as a whole, accomplishing the desired results 
in the most satisfactory manner. Thus, not only skillful 
planning but considerable trial and error must precede 
the actual commercial offering. 

The purpose of the Fellows No. 12 gear finisher was 
clearly established before the design was started: 
namely, it should be a machine for finishing external 
spur and helical gears up to 12 in. pitch diam. ane 3 in. 
face width by means of a rotary finishing tool, obtaining 
high production of gears with teeth of precision meas- 
urements and fine smooth finish. 

The finishing tool was to be in the form of a gear 
provided with serrated cutting edges, meshing with and 
driving the gear to be finished. The rotary type of tool 
provides a hunting tooth, thus assuring an averaging of 
errors not possible where the teeth of tool and work do 
not change their relationship to each other during fin- 
ishing operation. 

The cross axis principle was to be used; setting the 
axes of the tool and work askew to each other. Cutting 





Starting with unusually well-defined engi- 
neering-design objectives in considerable 
number, the electrical and mechanical engi- 
neers collaborating on this high precision, 
gear finisher design had a tough machine 


SLOP B BPP PPP PPP PPD PP PPP GPG PGF FPDP LPB PPP PDP” 


was to be accomplished by bringing the tool into inti- 
mate contact with the work, under pressure, rotating 
the former at high speed and traversing the tool with 
respect to the work at slow speed, first in one direction 
to finish one side of the teeth, then reversed, and 
rotated and traversed in the opposite direction to finish 
the other side of the teeth. 
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Designing Automatic Sequences 


BY STUART G. LEONARD 
ELECTRICAL ENG!NEER 
FELLOWS GEAR SHAPER CO. 


An added function was the so-called crowning of thi 
teeth during the finishing operation, if wanted. This is 
really shaping the teeth so they are slightly thinner at 
the two ends of the face than in the center. 

This type of finishing does not remove any great 
amount of stock from the sides of gear teeth being fin 
ished and best results are obtained when gears are pre 
viously properly cut before being finished by this proc 
ess. However this process when properly conducted 
does result in very fine gears. 


SEVEN-POINT DESIGN OBJECTIVE 


HESE features might be worked into a finished 
T design in many ways; but several things were felt 
necessary to reach the desired result, among them being 
that the machine must be: 

1. Rugged—to obtain precision results the work and 
cutter-holding parts must be strong and rigid, eliminat- 
ing vibrations and undesired movement. 

2. Easily “set-up”to result in a minimum of time 
used when changing from one type of work to another. 





development problem. Full-electrical con- 

trols provided the ultimate answer. An- 

other citation in the long roll of outstand- 

ing products which have minimized the 
burdens of the operator. 





3. Easily operated—to not burden the operator un- 
necessarily ; removing all manual operations possible 
within reason, looking toward maximum production per 
man-day without wearing out that man-power. 

4+. As simple as possible—as simplicity tends gen- 
erally for long life and quicker maintenance. 

5. Compact—to conserve floor space—but without 
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Into A High Precision Machine 


crowding the mechanism in the machine. 

6. Safe to operate—thus recognizing the value of 
human life. 

7. Reliable—to help hold the number of accurate 
gears produced at a maximum. 

Since an electrical engineer was working along with 
the mechanical engineer at all times, it was entirely 
possible to work out an overall design making use of 
the maximum coordination of electrical apparatus and 
mechanical mechanisms. This idea tends to make the 
electrical very intimately associated with the mechan- 
ical equipment and has been found many times to sim- 
plify both. It also tends to speed up the ultimate de- 
sign since neither type of designer can see alone what 
it is best to do in individual problems, considering all 
the objectives. Cooperation is needed. 

The functions of the machine were resolved into 
four,—namely, tool rotations, tool reciprocation (work 
not moving endwise), feed of tool into work the re- 
quired amount, and the crowning by changing the axis 
of the work with respect to the axis of the tool at the 
correct time. 

It was finally decided to have each of these functions 
governed by separate motors thus allowing a minimum 
of mechanical linkages, tending toward the smallest 
machine possible and still allowing liberal spaces for 
mechanical maintenance. This also allowed the very 
important possibility of designing the individual func- 
tions without considering mechanical drive linkages be- 
tween the various functions, but relying on electrical 
ties. Electricity ways thus became intimately associated 
with and really a part of the machine. Its use was not 
simply an added feature just tacked-on but a really vital 
part of the whole. 

The machine resulting from the above is shown in 
Fig. 1 with ruggedness expressed by its massive con- 
struction and rigid design. The finishing tool ( Fig. 5) 
is rigidly supported and can be easily removed and re- 
placed. The finishing tool-head can be set at the desired 
angle by releasing clamps U, Fig. 5, and setting head to 
specified angle, as indicated on vernier scale V. The 
head is rotated by turning knob W, and then locked 


in position with U. The finishing tool is rotated by a 


2 hp. four-speed motor, the speed of which is set by a 


NOS. IN CIRCLES ARE TM 
MOTOR LEAN NUMBERS 
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Fig. 1 General view of Fellows No. 12 gear finishing 
machine without crowning attachment. 


drum controller DC, Fig. 10, and is mounted on top of 
the machine bed, enclosed by a ventilated cover. 

The tool head forms part of a slide which is slowly 
reciprocated in the front of the bed by a lead screw 
driven through traverse feed change gears (Fig 9) by 
a '4 hp. geared type 110 rpm. motor mounted within 
bed; using a plugging switch for quick stopping. 

The stroke length is made equal to the face width of 
the gear plus approx. 4% in. and is governed by the 
setting of dogs “M” and “G” on carrier in Fig. 7, 
which is driven from lead screw causing the slow recip- 
rocation of finishing tool. These dogs press on lug | 
of bracket H to work on first plunger O and then J, 


Fig. 2 


Complete wiring diagram of the Fel- 
lows No. 12 gear finishing machine. 
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alternately opening and closing the contacts of reversing 
switch LSg. This stroke length assembly is enclosed 
by door F, Fig. Bi 

The speed of rotation and traverse of tool are chosen 
so that the traverse feed varies from 0.005 to 0.012 in 
per rev. of the work, depending upon materials, etc. 

The work is mounted on live centers between adjust 
able head and tailstocks, these being held on a table 
which can be either clamped solidly to base of machine 
or left unclamped so that it can be swiveled about a 
king-pin with a torque motor, which can be supplied, 
This 
torque motor, Fig. 6 TM drives through gears a worm, 
which, through a nut on end of table moves the left end 


mounted at end of table, for crowning work. 


of table either forward or backward against adjustable 
stops S or T for giving different amounts of crowning. 
Functioning of this crowning motor is accomplished by 
the dog R, Fig. 7, actuating crowning switch CS, its 
position being set so that CS opens or closes its contact 
as the finishing tool reaches the central position of the 
work. Cutting compound is supplied to work from 
pump driven by a separate 4 hp. motor. 

The feed of the finishing tool towards work to the 
proper depth is by means of a depth feed cam which 
gives positive control over pitch diameter of gear. The 
turning of the depth feed cam V, Fig. 8 moves the roll 
arm, which, working through gears moves the top bed 
carrying finishing tool slide and tool. This cam is 
driven through gears by 4 hp. 68 rpm. geared motor 
CM Fig. 11 and can be stopped quickly by use of plug- 
ging switch PS, to effect a brake on the motor. 

The standard depth feed cam V, Fig. 8 can be ar- 
ranged so that tool makes two, four, or six passes 
With 


across work, for one complete revolution of cam. 


Fig. 4 Relation of depth feed cam, electric cam and 
light cam. 


the roll in the drop on cam the top bed is backed away 
so tool is in mesh with work but under no pressure. 


Assume a four pass cam. Near the beginning of the 
first pass of tool across work, the depth feed cam ro- 
tates quickly approximately 1% rev. and stops. This 
brings the tool into work with pressure and feeds the 
required amount near the beginning of the pass. At the 
beginning of the return pass (second), the cam rotates 
quickly approximately 4 rev. and stops, affecting an- 
other feeding very near the start of the second pass. 
The cam rotates in a similar manner for a third feed-in. 

On the fourth pass (last), the cam rotates quickly 

(Continued on p. 94) 











































UTGROWTH of the automotive field and 
(more recently) from radio practice, those pre- 
fabricated wiring sub-assemblies generally re- 
ferred to as harnesses are playing a big part in out- 
standing war-time products. Formerly, many product 
wiring jobs were done by cut-and-try methods, for the 
wiring of connections between the incoming switch, the 
starter or controller, and the motor, but present prac- 
tice is increasingly tending toward fitting the wiring as 
a unit to the product as a whole. This not only in- 
sures a more uniform and satisfactory connection but 
it means that an otherwise completed product need be 
held up for but a fraction of the time that was pre 
viously expanded in “on the job” wiring. Such as- 
semblies may be fabricated by the product maker at his 
own plant or, when they have been reduced to the 
blueprint and list-of-material stage, they may be ob- 
tained as complete sub-assemblies from many of the 
wire manufacturers. 
Such wiring assemblies may comprise literally all of 
the wires required to completely connect all of the 
elements of the product drive ; conductors cut to lengths 














Wiring Harnesses Speed 


and provided with the necessary lugs, terminals, and 
means of identification so that the entire harness may 
be fabricated by bench work. Thus all that remains 
is to apply it to the product by connecting each wire 
to its proper element and, where needed, providing 
proper supports to carry the harness securely on the 
product. Frequently two or more harnesses will be 
required to accomplish the entire winding but in such 
cases each constitutes a complete bench assembly in 
itself. 

Harnesses may be emploved in the wiring of prac 
tically all types of products but have been developed 
especially for application to machine tools, automobiles, 
airplanes, tanks, trucks, radios and signalling equip- 
ment as well as to many of their components. 

Since each wire of the harness is cut to the exact 
length required to form the particular connection for 
which it is intended, there is no waste of copper and it 
has been found by actual comparison that this saving 
may amount to a considerable quantity. Bench assem- 
bly, by permitting the workman to operate in a com- 
fortable position, with good lighting, results in a far 
faster and better job than can be attained than when it 
is necessary to cut each length of wire individually 
and then apply the lugs and terminals on the floor. 
For quantity production, automatic machinery may be 
employed in assembling the various elements, thus 
effecting a further saving of time and assuring an ex- 
cellent uniformity of the work. 
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YPICAL wiring harness development. A—The har- 
ness compored of numerous conductors; partly BX 
enclosed, fitted with some permanent lugs and with 
unfinished ends for on-the-job completion. B—Finished 
terminal ends, as installed within the machine. C— 
Unfinished ends are here brought to panel terminals. 
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WO harnesses (A) of the braided-in type for heavy- 
duty, war production machin: integration. B— 
Special and quite simple form of sub-assembly. C—An 
unusual combination of four welding current cables, 
control circuit and water cooling lines for a heavy-duty 
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Harnesses consist fundamentally of a combination of 
elements, the principal of which are: (A) wires, (B) 
lugs or terminals, (C) wire supports, and (D) proper 
identification tags or markings. 

In considering the elements involved in the make up 
of harnesses, it should be realized that any particular 
make or form which might be selected may, owing to 
the varying conditions applying to all kinds of mate- 
rials, be unobtainable at the particular time at which 
it is desired. The engineer-designer should therefore 
keep himself thoroughly acquainted with the various 
lines of elements so that satisfactory alternates may be 
specified when and where necessary. 

(A) Wires. The conductors used in the assembly of 
harnesses may be of any approved type but, due to 
present limitations on rubber, wires with synthetic in- 
sulations, type SN, are now being used wherever the 
types R, RP, and RM have been employed.* This 
type of insulation is composed of a synthetic compound 
which is applied in a single layer to the wire and has 
a number of excellent qualities. 


* See, “Within-The-Product Wiring Yields to Changes, Too.” 
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welding machine. 


Type SN conductor is approved by the National 
Electrical Code for voltages up to 600 and is acceptable 
for operating temperatures up to 60 deg. C. (140 deg. 
F.). For higher operating temperatures, insulations 
of either felted asbestos or impregnated felted asbestos 
are approved by the code for temperatures as high as 
200 deg. C. (392 deg. F.) but, due to limitations on 
component materials, the latter should be used only 
where synthetic insulation will not be acceptable. 

A desirable factor which makes SN insulation suit- 
able for the wiring of products in general is its min- 
imum high dielectric strength, 720 volt per mil, in 
which it is superior to most rubber compounds. Syn- 





Taking virtually the whole job of wire 
cutting, stripping, fitting and binding 
away from the complete product and 
putting it where it belongs (on a sub- 
assembly bench or in the shop of a spe- 
cialist) wiring harnesses are doing 
much to speed the fabrication of vari- 
ous war products. Their adoption, 
when carefully planned, also saves 
materials and man-hours directly as 
well as indirectly; in the latter in- 
stance by minimizing waste. You 
should probably be using wiring har- 
nesses in your product. 
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thetic mnsulation is not attacked by oils, solvents, alkalies 
or acids and is highly resistant to moisture. It is ex- 
tremely tough and strong requiring no protective armor 
except where mechanical abuse is extremely severe, a 
condition not usually found in product wiring where 
the walls of the product provide excellent protection 
against abrasion or rough handling. It is also flame- 
resisting in that it will not support combustion. It im- 
parts to the wire thus insulated a bright, clean surface 
which adds to the attractive appearance of the product. 
Wires thus insulated are free-stripping which greatly 
facilitates the application of lugs, terminals and con- 
nectors. 

Fiber glass insulation, which is resistant to high op 
erating temperatures, has the advantage of an excep- 
tionally good space factor, thus making it suited to 
harnesses for radio and signal equipment wiring. Fiber 
glass insulation is most generally used for the winding 
of motors, solenoids and magnet coils. 

The fabrication of some of the synthetic insulations 
involves materials that are on the restricted lists but it 
is reasonable to assume that wires with synthetic in- 
sulations will be available for war products. Any par- 
ticular type, as distinguished by trade name, may not 
at all times be available but any wire which is sold 
under the designation of SN will necessarily come 
within the above indicated specifications. 

Normally, wires with SN insulation are made in a 
variety of colors for purposes of identification but the 
present recommendations of the War Production 
Board now say: “Color coding of controller wiring 
should not be specified, unless absolutely necessary.” 
Undoubtedly, for a time at least, SN wire in some of 
the standardized colors may still be obtained where 
“absolutely necessary” but delay in procurement may 
occur and it will therefore be better, whenever possible, 
to depend upon some other means of identification. 
This is readily accomplished as referred to under sec- 
tion D of this discussion. 

(B) Lugs and Terminals. [Essential to the rapid 
fabrication of harnesses, and their ready integration 
within the product, is the use of lugs which may be 
bench-connected to the various component wires so 
that no loss of time will be incurred either in attaching 


them to the wires or in applying the harness as a whole 


to the terminals of the product and its starter, con- 
troller and motor. Lugs may be of solderless or sol- 
dered types. The former, of course, calls for a min- 
imum of zinc, tin or silver, all critical materials. 
Numerous designs of solderless lugs are available and 
have been quite fully described from time to time in 
these columns.¢ Following is a review of a few of 
the principal types which should be considered as rep- 
resentative rather than individual. 

The set-screw type of lug is often specified for those 
assemblies where it may be desirable to frequently dis 
connect the lugs or terminals from the wires. It is 
manipulated by simply loosening the set screw and re- 
moving the wires from the shank. The screw pinches 
onto the wire and insures a firm contact. However, 
this type of terminal is not as well suited to harness 
assemblies as those types without a projecting screw 


7 See, “To Link Product Wiring And Component Parts,” 
April 1940. 
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head. This consideration is overcome to an extent b 
the use of a type of lug in which the set screw is oj 
the headless type with a recessed socket hole for tl 
reception of a special wrench. 

The wedge-type of terminal has a tapering, slotted 
sleeve which, after the wires have been inserted in the 
shank of the lug, is either pressed down or screwed 
up to effect a tight fitting of the wire in the lug. Tight 
ening of the screw-up type may be accomplished by th 
use of an ordinary wrench or a special socket wrench 
The pressed-in type requires a special design of pliers 
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SOME typical solderless lugs. A—Set screw type. B— 
Folded on. C—Screwed on. D—Wedged on. E— 
Crimped on. 


made for this particular purpose and hand-operated. 
For quantity production, an application tool, which 
may be mounted on the bench and foot-operated, is 
provided for tightening the pressed-in wedge. 

The thread-on lug has a shank which is internally 
tapered and threaded to engage with the wire. This 
lug is simply screwed onto the end of the wire and 
provides a positive and strong connection. 

For bench assembly one of the forms of staked-on 
or crimped-on lugs are especially suited to harness 
fabrication. In one type the receiving shank is inter- 
nally tapered and serrated to form a firm wire hold 
and, after the wire is inserted, this shank is staked 
onto the wire by a special tool which presses a longi- 
tudinal indenture into the shank of the lug axially with 
the wire. For this staking a hand tool may be em 

Continued on p. 120) 
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ALFRED P. SLOAN, JR., Chairman, General Mo- 
tors Corporation (in his third quarter report to the 
414,000 stockholders of General Motors )— 

“Application to the war production effort of the man- 
agement “know how’ acquired by General Motors 
through its years of manufacturing experience is re- 
sulting in the saving of thousands of tons of critical 
materials and important savings in man hours, sharply 
reduced costs, new methods in maintenance and serv- 
ice, and in substantial contributions to military tech- 
nology. 

“New devices have been developed, new characteris- 
tics built into old devices, while at the same time a 
sound basis has been established for continued advance 
in war production techniques. 

“Cooperation with machine tool manufacturers has 
resulted in the development of new machines which 
greatly shorten manufacturing time, releasing operators 
and tools for other assignments. Vertical reamers and 
drilling machines now handle up to twelve gun barrels 
at one time. Electric riveting, replacing the conven- 
tional cold hammer method, halves the production time 
on the riveting operation while doing a much more sat- 
isfactory job. 

In general, it may be said that in the engineering of 
military products, as in the engineering of automobile 
and other peacetime products, the development in a 
single unit, of superlative performance on all counts 
and under all conditions is impossible. Extreme quali- 
ties in some performance factors necessitate compro- 
mises and lesser qualities in others. Viewed from an- 
other angle, this principle of selection is the very thing 
that makes possible the engineering of superlative per- 
formance in the specific area desired.” 


DONALD M. NELSON, Chairman, War Production 
Board (in a general message to industry )— 

“Nothing is more important to war production than 
scrap. The amount of scrap we get depends in large 
measure on industrial scrap. It is essential to the suc- 
cessful solving of the winter supply problem. 

“Every plant must undergo a thorough old-fashioned 
house cleaning. Store-rooms and rubbish piles will re- 
veal tons of old worn-out equipment and stocks, broken- 
down machinery and discarded tools. Although plant 
executives may feel that every effort has been made to 
move scrap from their plant, they should search again 
and again to make certain that nothing is overlooked. 

“Any equipment that can be used and that can be 
repaired and put to use for the war effort is not scrap. 
3ut what cannot be used belongs on the nation’s scrap 
pile.” 


C. W. KELLOGG, President, Edison Electric Insti- 

tute (addressing the Indiana Electrical League )- 
“While modern war is essentially a machine fight, it 

is equally true that it is an electrical one. The essen- 
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tial constituents of our planes, aluminum and magne- 
sium, are both made with electricity. No plane or tank 
could run without electricity. Radio listening and 
range-finding devices are necessary for protection 
from submarines and planes. Electric motors and re- 
mote electric control are things without which our naval 
vessels could not function. Electricity furnishes the 
nervous energy for practically every war machine. This 
is all because the bigger and more powerful mechanical 
contraptions become, the more essential becomes their 
control—and this control is principally electrical. 

“Electrically heated suits have enabled human beings 
to fly in the stratosphere without dying of the cold. 
800 million candlepower searchlights are used for spot- 
ting airplanes and degaussing equipment protects 
against magnetic mines. Essential communication ap- 
paratus and X-ray machines must be added to the all- 
but-endless list of electrical helpers in all phases of 
the war effort. 

“Many great industries have been able to convert 
their activities from peace to war work but electrical 
manufacturers, in addition to producing the vast 
amount of special electrical war devices mentioned, 
have had to build generating equipment on a scale not 
before equalled. In the years 1941-1942 they will have 
completed 5,804,000 kw. of generating equipment and 
3,864,000 kw. is on the way for subsequent years; and 
all of this (over 9,000,000 kw., exceeding any equal 
period in the history of the utility industry) has had to 
be superimposed on deliveries of naval turbines of much 
greater capacity. Electrical manufacturers will produce 
an estimated $5 billion of electrical products in 1942.” 


DR. MERLE FAINSOD, Director, Retail Trade and 
Service Division, OPA (addressing the annual meeting 
of American Trade Association Executives )— 

“The rate of civilian production by next year will 
have fallen to the lowest point of the 1932 depression. 
To civilian industries and distributors the drop in ci- 
vilian production will mean inevitable hardship. Their 
labor will continue to be drawn off into the army and 
war production. Shrinking volume will develop in 
higher costs per units of business. The distribution 
system must shrink along with the entire civilian econ- 
omy and OPA price policies must conform to this 
highly insistent fact.” 


S. ABBOT SMITH, Director of Smaller War Plants 
Corporation (at a war conference of the Associated 
Industries of Massachusetts )— 

“Production of munitions has increased almost 400 
per cent in the last year but that is not enough. No 
one knows what ‘enough’ is but we do know that we 
shall not even approach enough until every possible 
machine in this country is working at top speed. That 


is the goal of the Smaller War Plants Corporation and 
(Continued on p. 146) 









































































































































































































































































































































































































ITERALLY, an enormous amount of work has 

been done during the past few years in the in- 

vestigation and determination of the power re- 
quired for various metal removing operations. Indeed, 
the collected results of recent investigations are en- 
cyclopedic. They have been necessarily so, however, 
for thus far it has been impossible to use experimental 
results to arrive at a general equation from which power 
requirements may be predicted with exactness for un 
tested conditions. 

Today, when engineers and tool designers are busy 
on vitally important work, many may not find the nec- 
essary time to search into this vast store of information. 
It is appropriate, then, that a short survey of past work 
be made, with the object of devising a short and simple 
method of determining approximate power require- 
ments for metal cutting operations. This article ex- 
plains the result of such a survey. 

One of the early investigators into metal cutting 
techniques was Frederick Taylor,’ an early president 
of the American Society of Mechanical Engineers. 
During the decade following 1900, Taylor was study- 
ing the whole science of metal cutting, and the results 
of his studies were not only the development of new 
high-speed cutting steels and an enlightened use of 
coolants, but also his investigations of cutting power 
requirements outlined the experimental programs of 
those who followed. Among the many who have worked 
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By reducing various metal-removing 
processes to their simplest terms of 
direct power requirements, Mr. Moore 
has greatly simplified the engineering- 
design job of the machine tool develop- 
ment staff. Particularly interesting 
and helpful in the pre-determination 
of motor needs of today’s multi-pur- 
pose machines while they are yet in 
the blue print stage. 
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in Taylor’s fi otsteps, groups led by O. W. Boston? 
and R. C. Deale®* are notable. Over a period of years, 
each has published the results of comprehensive care 
fully conducted programs of testing. Most machine 
tool manufacturers have also done work in this field, 
although much of their data remains unpublished. 

The work of correlating these results and formulat- 
ing a general theory of metal cutting has been often 
tried, but the difficulties in such an undertaking are 
great, considering the multiplicity of the metal cutting 
operations encountered and the widely different reac- 
tion of various materials to the cutting tool. Until the 
internal behavior of a material being cut is more clearl) 
understood, the universal equation for all cutting opera 
tions will be very difficult to determine. 


SINGLE POINT CUTTING TOOLS 


LTHOUGH the complete general equation for 
A single point cutting tools is elusive, it has been 
found that closely related data may be correlated ac- 
curately by means of a limited equation. For lathe or 
planer work, this limited equation may be written in 
the form: 

(i) He. = KS 


Where 
K, a, b = constants depending upon the material 
being cut. 
S = Surface speed.of the work with respect to the 
tool ft/min. 
F = Feed of tool in. per rev. D = Depth of cut in. 
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ONDITIONS and definitions for various cutting 
operations. Fig. 1.—Planer, shaper and lathe. 
Fig. 2.—Miller. Fig. 3.—Tool shapes. 
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Has Its Specific Power Needs 


Fig. 1 shows by diagram where the different variables 
ire measured. 

\lthough most U. S. authorities agree with this form, 
some European investigators have reported a reduction 
in tangential chip pressure with extremely high cutting 
speeds. This would mean that the S term in equation 
(1) should be raised to some power less than 1. In 
searching for this effect, the General Electric Company 
has made cuts on SAE-1020 steel at speeds up to 700 ft. 
per min. with the results shown in Fig. 4. With every 
cut, the cutting power required was directly propor- 


POWER CONSTANT (K) FOR VARIOUS STEELS 
Table 1 





Power 
SAE Heat Quench Draw Brinell | Constant 
No Condition to in at, °F No K* 
1010 HR 110 2.8 
1010 CD 141 aa 
1020 HR 127 3.0 
1020 CD 160 3.2 
1030 HR 168 3.2 
1030 HT 1600 Water 900 185 3.4 
1040 CD 195 3.3 
1040 HT 1550 Water 1306 186 3.5 
1040 HT 1550 Water 800 230 3.8 
1050 HR 201 5 ey 
1050 HT 1500 Water 1300 208 3.7 
1050 HT 1500 Water 800 266 4.2 
1060 HR 217 3.9 
1060 HT 1500 Water 800 315 4.4 
1095 HR 280 4.5 
1095 N 1500 | Furnace | Cool 207 3.5 
1112 HR Lf 
1112 CD 183 Z.1 
1330 HR 212 3.8 
2315 N 3.0 
2315 CD 192 3.0 
3120 HR 149 y 
3120 N 144 233 
3130 HR 178 3.0 
3130 HT 1525 Oil 1000 267 3.4 
3130 HT 1525 Oil 800 335 4.4 
3435 A 1500 217 3.1] 
3435 CD 241 3.2 
4130 HT 1525 Water 1000 321 4.0 
4130 HT 1525 Water 800 363 4.3 
4615 N 170 2.8 
4615 CD 212 3.0 
4615 HT 1575 Oil 1000 229 3.1 
4615 HT 1575 Oil 800 251 «3 
4615 HT 1575 Oil 600 271 3.6 
5120 CD 165 Oy 
5120 HT 1500 Water 842 335 3.9 
6130 HR 3.1 
6130 N 207 3.1 
6130 HT 625 Oil 1100 305 4.4 
6145 HR 302 4.3 
6145 | HT 1525 Oil 900 401 6.9 
6145 HT 1525 Oil 800 444 9.2 


| HR Hot Rolled, CD Cold Drawn, HT Heat Treated, N Normalized, © 
| A Annealed. 





* As calculated from tables published by R. C. Deale 
(Bibliography 7) 
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tioned to speed, confirming the above equation, at least 
for this and similar steels and with tools of similar pro- 
portions, 

Using equation (1), data published by A. S. M. E. 
for cutting steel and cast iron, with various shapes and 
kinds of tools, were correlated by plotting. (See Figs. 
5 and 6.) 

From these curves, the constants a and b of equation 
(1) were evaluated so that for SAE-1030 steel, hot 
rolled, the equation becomes : 

(2) Hp. = 4.3 (SF9-89D0-98) 
and for cast iron, Brinell, 177: 

(3) Hp. = 195 (SF*-t¢D*-92) 

:quations derived similarly for other commonly used 
metals have, in most cases, values of exponents between 
0.70 and 0.80 for a and between 0.92 and 0.98 for b. 
However, the values of K varied widely. 

In view of these facts, equation (1) may be partially 
evaluated to give the approximate equation: 

(4) Hp. = Ky SF®-75D9.95 
which may be applied to determine power required at 
the cutting tool of any lathe, planer, or shaper. The 
constant K, is a characteristic of the material being 
cut, and its values are so selected that the equation 
gives exact results in the middle of the common cutting 
range. With unusual cuts, the error will be small. 


MULTIPLE BLADE CUTTING 


HILE multiple blade cutting (milling) presents 
many more involved problems than does single 


blade cutting, the most general equation available 


BY R. E. MOORE 
ENGINEERING GENERAL DEPT. 
GENERAL ELECTRIC CO. 










































































Fig. 4 Tool power as related to surface speed. (SAE 1020 
shafting.) 


(Equation 1) for single blade may be used as a starting 
point in the analysis building upon it as a multiple con- 
sideration expansion of the basic definition. 

If the milling cutter be treated as a number of indi- 
vidual cutters, the power required would be the product 
of work required per chip times chips cut per unit time, 
or 

(5) Hp. a NTtW?l 

The symbol “a” may be interpreted “is proportional 
to.” For others, see Fig. 2. The symbol “t” repre- 
sents an effective thickness of the chip, which is some- 
thing less than the feed per tooth, since the chip tapers 
to a point at the bottom of the groove. The feed may, 
however, be substituted for effective thickness in Equa- 
tion 5 if the following line of reasoning is followed: 

To reduce chip length (1) to a minimum, the ratio 
of cutter diameter to groove depth should be minimum. 
In other words, the arbor will be as near as possible to 
the work. In all cases where this practice is followed 
the angles @ will be approximately equal and the ef- 
fective thickness will be a fixed fraction of the feed 
per tooth; Bc 

By the same reasoning, since D may be expressed in 
terms of @ and 1, as | 

= (1—cos 6) 


‘ ; 6 
and since 6 is constant, 
Dal 


From the cutter characteristics, 
S 
NT 


When the above three equations are substituted in 


f — 


(5), the inconvenient term “‘effective thickness” is elim- 
inated, and the equation is: 

(6) Hp.a S*(NT)?*W*D 

During heaviest loading of motor and machine, when 
analysis is most important, each tooth should be loaded 
to capacity. In other words, all roughing chips should 
be equally thick, for a given cutter. 

Equation (6) may then be further simplified to 

(7) Hp. a SW®D 

In comparing this equation (7) with experimental 
data (2) and previous practice (8), it was found that 
best correlation was obtained when the equation was 
slightly altered to read (8) Hp. a Ko(SWD)°:95 








This question gives results comparable with thos« 
the single point cutting equation (4) when it is ¢ 
rectly applied. It is intended only for roughing c 
where heavy chips are taken. As is commonly known, 
the removal of large quantities of metal by taking 
small chips very rapidly is wasteful, both of tools and 
energy. Where best practice is used in roughing cuts, 
the above equation (8) applies. 


AS TO DRILLING 


ARLY investigations (9) in drilling by Dempster 
EB Smith and A. Proliakoff suggested that the power 
required for drilling varied according to the equation 
(9). Hp. a NF®-7d1-8 
when F = feed of drill in. per rev. 
d = diam. of drill 
N = rpm. of drill 
Since the time that this equation was stated (1909) 
extensive experimental results have been published by 
independent groups. In correlating O. W. Boston's 
data it appears that better agreement could be obtained 
for most materials by changing one exponent so that 
the equation will read 
(10) Hp. = KgNF®-8d1-8 
This equation gives results within 2 per cent of all 
data from which it was developed. When it was 
checked against a large set of independent data (10), 
the results agreed in all cases, within 5 per cent. 


CORRELATING RESULTS 


EVIEWING the three equations which have been 
developed, 
for single point (4) Hp. = K,SF®-t5)20-95 
for multiple point (8) Hp. = Ke(SWD)°%® 
for drilling (10) Hp. = KgNF®-8d1-8 
it would appear that three machining power constants, 


POWER CONSTANT (K) FOR CAST IRON 
Table 2 


Total Comb. 






Brinell 






























Carbon) C Si Mn Ni Cr | No. K 
2.80 | 0.90 | 2.85 | 0.41 224 3.4 
2.90 | 1.12 | 0.71 218 3.3 
3.30 | 1.05 | 0.88 | 0.94 199 2.6 
3.04 1.70 | 0.69 198 2.9 
3.16 2.50 | 0.79 194 2.7 
2.65 2.34 | 1.05 | 205 2.9 
2.70 | 0.65 | 2.00 | 0.60 | 204 3.0 
2.92 | 0.88 | 1.57 | 0.36 195 3.0 
3.13 | 1.57 | 1.06 183 2.6 
2.88 | 0.32 | 1.47 | 0.60 | 177 2.4 
3.03 1.68 | 0.98 | | 181 | 2.7 
3.10 1.89 | 0.80 | | 182 | 2.6 
3.20 2.01 | 0.79 | 182 2.7 
3.39 | 0.80 | 1.60 | 0.52 | 161 2.4 
2.98 | 0.24 | 2.41 | 0.14 | 144 1.75 
3.37 | 0.18 | 2.34 | 0.50 | | 156 2.0 
3.51 0.10 | 2.31 | 0:69 | | 168 | 2.7 Centrif. Cast 
3.71 1.80 | 0.91 | | a 1.7 
2.46 1.00/ 0.26; ~° | | 137 |1.65 Wrought Iron 
3.43 1.13 | 0.53 | 1.44 | 165 | 1.9 

| | 

| 
3.52 1.07 | 0.56 | 2.26 | 0.49 | 206 | 3.3 
3.54 | 1.07 | 0.61 | 0.61 | 0.80 | 249 | 4.3 

Cu | | Mo 

3.38 | 0.35 | 1.99 | | 0.36 | 0.28 | 205 | 4.2 
3.40 | 0.20 | 1.97 | 12.00] 0.51 | 215 4.6 
3. 0.30 | 0.40 | 270 5.5 
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, would have to be evaluated for each 


K,, Ke, and Ks 
material which is commonly machined. Boston, how- 
ever, has shown by experiment that within a small 
margin of error, the machining power characteristic of 
a material is independent of the machining process. 
That is, 
Ky, a Ko a Kg 

which makes it possible to express (4), (8), and (10) 
das 

Single point (11) Hp. = KC, SF9-759-.95 

Multiple Points (12) Hp. = KCy(SWD)°® 9 

Drilling (13) Hp. = KC,NF°-8d1-8 

K is now the general machining power constant of 
the material, a measure of the relative power required 
to cut a given metal by any method. While K is a 
characteristic of the metal, C is a characteristic of the 
cutting process. Cy, Co, and Cs are constants inde- 
pendent of the material cut and we have calculated their 
values to be: 

Cy = 120, Ce 3.25, Cs 0.106 

Machinability considerations must be introduced 
here, too. Table I lists values of K for the more com- 
monly used metallic materials. If the value of K is de- 
sired for some material not listed, it will be necessary 
to take the value of K for some listed material of ap- 
proximately the same machinability. 

It should be carefully noted that there is no depend- 
able relationship between either hardness or strength 
of a material and this constant. Although Brinell hard- 
ness is in many cases roughly proportional to K, the 
exceptions to the rule are so common as to make it 
unreliable for predicting K. 

Investigations recently conducted by General Electric 
show that metals which are nearly identical chemically 
may have very different power constants, depending 
upon the crystal structure of the metal. On the other 
hand, if crystal structure remains the same, small 
changes in composition will not greatly affect the power 
constant. This effect was illustrated by the relatively 
large differences in machinability shown by tests of 
various batches of steel, supposedly identical, but which 
differed in crystal structure because of improper con- 
trol of heat treatment. It is readily understandable, 
therefore, that the constant given in Tables 1 and 2 for 
a given material may not in every case be strictly cor- 
rect for every sample of the material. Fortunately, 
however, errors caused by variations in material char- 
acteristics are the exception rather than the rule, and 
will tend to become more so as process controls are 
unproved. 

Additional allowances for special factors should next 
be considered. The three equations which have been 
derived, (11), (12), and (13), give horsepower re- 
quired at the sharp cutting tool, assuming it is of the 
correct shape, as given by various manufacturers’ data, 
and with the work running dry. In determining the 
correct motor size for a machine tool, consideration 
should be made of the effect of a dull tool, the coolant 
being used, and the power loss in gears or bearings of 
the machine itself. 

Coolant. The tool power equations have been de- 
rived entirely from data taken during dry cutting. 
Tests run by O. W. Boston (3, 5) with the various 
coolants and materials show that the power reduction 
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caused by a coolant depends both upon the coolant and 
upon the material cut. For many materials the reduc- 
tion is negligible; for others it may be as high as 30 
per cent. Since the use of a coolant does not reduce 
power required in cutting all materials, no allowance 
would be made for it in selecting a motor under ordi- 
nary conditions. 

Tool Shape. The use of incorrect tool or cutter 
shape is a very common cause of excessive energy con- 
sumption during cutting operations. Manuals listing 
correct tool shapes are available from tool manufac- 
turers, and are indispensable in setting up work. Al- 
though there is no standard or degree of correctness in 
the shaping of tools, nor any fixed time at which re- 
sharpening occurs, an allowance of 30 per cent for 
power loss caused by a dull tool should be more than 
ample. 

In connection with tool shape, one important point 
must be made; the single point tool equation has been 
derived for a square nose tool (Fig. 3). Where a 
round nose tool is used, the increase in energy con- 
sumption will be 5 to 10 per cent. 

Gears. The loss of power in gears, bearings, etc., 
must be allowed for in any calculation of motor load. 
Since this loss is not proportional to cutting load, it is 
safest to consider the power loss of the machine as 
constant, and a definite percentage of the full load ca- 
pacity of the machine. Although gear and belting ar- 
rangements vary a great deal, the following full load 
efficiencies are common: For lathe 65-75 per cent, for 
planer or shaper 50-60 per cent, for milling machine 
45-50 per cent, for drills 75-90 per cent. 





Fig. 5 "TOOL feed as related to power and surface speed— 
depth of cut ratio. (Steel, SAE 1030 hor rolled. 
Cast iron 2.88 C total, 0.32 C combined, 1.41 Si. 

Brinell 177. 


In other words, when applying a lathe motor, 25-35 
per cent of the full load power input should be consid- 
ered lost in transmission, regardless of the size job 
being done. If, for instance, the power output of a 
motor on one job is 20 hp., of which 15 hp. appears at 
the cutting tool, the power required at the motor may 
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be very near 10 hp. where 5 hp. is required at the 
cutting tool. 

A few points characteristic of particular cutting proc- 
esses might best be mentioned now. 

Cyclic Cutting. Ona planer or shaper, the cutting 
load is cyclic, varying from zero on return stroke to 
maximum on the forward stroke. On many machines 
built today, however, the total power requirement is 
made uniform by use of a very rapid table return. On 
such a machine, the horsepower of a motor required 
would be that calculated for the cutting duty, as there 
would be little decrease in load while the table is re- 
turning. 

Where the load is periodic, that is, operating in cycles 
of full load to light load every few minutes, a motor 
with the proper rating for that length period should be 
applied. The motor will, of course, be smaller than the 
motor which would carry the full load continuously. 

Guide Holes. In the drilling operation, the few 
data that are available (9) indicate that the energy re- 
quired to drill the hole with one drill is greater than 
that required to drill the hole in two operations with 
drills of different diameter. Where a guide hole has 
already been drilled, the energy expended on it may be 
deducted from the energy calculated for the large hole. 


EXAMPLE OF CALCULATION 


N USING these data for specification of a machine 

tool motor, the general procedure used in the fol- 
lowing example should be followed. Let us assume 
that a motor is to be selected for a lathe in which the 
largest power requirement will be under these condi- 
tions: 


Material : Steel SAE1060, hot rolled 
Cutting Speed: 90 ft. per min. 

Depth of Cut: 3% in. 

Feed: 1/32 in. per rev. 

Coolant : Water and soluble oil 
Tool: IZ in. nose radius 


To solve the problem: 
Look up the material in the power constant Table I. 
K == 39 
Substituting the above data in equation (11) 
Hp. = 3.9 X 1.0 X 90 & (1/32) 975 % (34) 0-95 
from which 10.2 hp. is required at the sharp tool. 
The tool will not be sharp at all times during the 
cut, but if it is not allowed to grow excessively dull, 
a 30 per cent allowance for tool dullness will be ample. 
The lathe, as new, may be assumed to operate at 
high efficiency but to adjust for later depreciation it 
may still remain at least 70 per cent efficient. The 
motor power required under least favorable antici- 
pated conditions will then be 
10.2 
—— X 1.30 = 19.0 hp. 
0.70 
It will be noticed that no allowance was made for 
either coolant or tool nose shape. This was because the 
effects of both these factors are too small to be impor- 
tant compared with the effects of tool sharpness and 
machine efficiency. They also tend to balance, since 
one tends to add to, and the other to detract from, cal- 
culated power. 
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Fig. 6 [IDFPtH of cut as related to power and surface 
speed—rate of feed ratio Materials as in 
Fig. 3; a for steel, 0.80; for cast iron, 0.70. 


The substitution and solution of the above equation 
may be done on any log-log slide rule or upon specially 
developed ones. 
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TOP THAT 10 PER CENT BY NEW YEAR’S 


To raise the pledges of wage earners, purchas- 


ing War Savings Bonds through payroll deduc- 
tion plans, from 8 to 10 per cent, the U. S. 
Treasury Department has set up a new cooper- 
ative program. 

Management and labor are invited to back the 
plan to raise the total of participating wage 
earners from 21 to 30 millions. 
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Grinding Machine 


Built in six models, this combina- 
tion demagnetizer and etcher 
power unit demagnetizes parts 
by passing between or bringing 
them into contact with the two 
magnetic posts at the top. 
Three connecting terminals offer 
a selection of etch depths—pre- 
venting burning or show through 
on thin or light weight parts. 
Each model is equipped with a 
red operating indicator light; 
carrying handles; fast action 
switches, and four rubber cush- 
ion feet. Etchers have an alloy 
tipped marking stylus, set in 
self-cooling wooden handle with 
rubber insulated connecting cord. 
The marking stylus may be used 
for soldering or drawing temper 
on small, light parts when 
properly grounded. 


Sprocket or part to be hardened is 
manually loaded onto the index 
table of this flame-hardering ma- 
chine. The pilot is then positioned 
with a locating pin and after the 
start button is pushed, the machine 
goes through its complete cycle, 
stops and is manually unloaded. 
Electrical control and hydraulic 
power provide the motive source. 
Parts are on the outside that require 
adjustment and routine mainten- 
ance. Pilot light, burners and water 
coolant, located on the rear slide, 
are completely adjustable together 
with proper shielding that directs 
the flame and the water to exact 
surface desired. The working parts 
are adequately shielded from the 
heat. Water is used as a quenching 
medium and it is completely sealed 
from the actuating mechanism. 


Hydraulic Machinery 


Brown 
Instrument 


Flight-testing of America’s new fight- 
ing planes is made more accurately by 
this electronic test recorder. The in- 
strument is designed to indicate and 
record the temperatures of as many as 
144 thermocouples located in various 
parts of the aircraft, including the 
engines, the cabin and de-icing equip- 
ment —Incorporated in the instru- 
ment are a high temperature indicator 
to signal the pilot when a specified 
maximum temperature is exceeded and 
a signal light panel located near the re- 
corder indicates the group of tempera- 
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tures being recorded at a given time. 
Special external switching equipment is 
utilized to connect the large number of 
different thermocouples into the mea- 
suring circuit. The switching mechan- 
ism is actuated by an impulsing switch 
located within the instrument proper, 
and is divided into three units of 48 
points each, with a common junction 
box and control unit accessible to the 
pilot or operator. The instrument is 
sensitive to an unbalance of 0.135 per 
cent of scale span, or approximately 
one degree in a span of 350 degrees. 
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American Measuring Instruments 


Accurate, convenient and quick checking of com- 
ponents either in the toolroom or on the produc- 
tion line is possible with this comparator. The 
instrument is mounted on a heavy machined 
square cast-iron base into which is built a plane 
parallel ground and lapped table. This table has 
vertical micrometer adjustment for quick and 
accurate setting of the instrument to zero posi- 
tion by means of a master gauge or block. The 
magnification is 1:1000. A displacement of 0.001 
in. of the measuring pin causes the hand to move 
one full inch on the dial of 6 in. in length. Each 
inch on the dial is subdivided into ten lines, each 
division indicating 0.0001 in. Features include a 
disk mounted on the axis of the indicator hand 
rotating in a permanent magnetic field which 
brings the hand to immediate rest; a lever on the 
outside of the housing which permits the lifting 
of the measuring pin before insertion of the piece 
to be measured; a zero adjustment of the dial for 
convenience in final setting and two limit hands 
in the form of sliders which indicate the range of 
tolerance required. 











































Foster Division of International Machine Tool 


Capable of developing an accurate and fine finish of 2-5 micro- 
inches on cylindrical work, such as shafts used in aircraft engines, 
etc., where surface scratches and defects must be eliminated, this 
general purpose superfinishing machine is available in a 4 x 36 in. 
model. The machine is arranged with a manually controlled 
variable-speed drive to the spindle and a variable-speed drive to 
the oscillating head. The oscillating head is also provided with a 
longitudinal hydraulic traverse, speed of which may be varied 
from 0 in. to 30 in. per min., through the use of a traverse rate 
control valve. All controls are conveniently located. Drive for 
the head, hydraulic pressure pump and reservoir, and cutting 
fluid (coolant) pump and reservoir are located within the head. 
The headstock rigidly supports a heavy, anti-friction bearing- 
mounted spindle arranged with a multi-V-belt drive. An en- 
closed ball-bearing motor drives the variable speed transmission, 
which provides an unlimited number of spindle speeds ranging 
from 25 to 690 rpm., as shown by the speed indicator dial and 
mechanism located near the hub of the hand wheel. The stone 
holding unit is mounted in V-type ways, and is equipped with a 
spring pressure mechanism, the proper tension of which is main- 
tained by the oil pressure in the hydraulic cylinder. A gage is 
provided by which the operator may check the pressure on the 
stone at all times. Oscillating superfinishing head drive is 
arranged with V-belt drive complete with a self-adjusting sheave 
wheel, which permits an unlimited number of speed changes 
ranging from 306 to 638 rpm. The cutting fluid system consists 
of a motor-driven coolant pump, complete with a reservoir and 
filtering mechanism, in the base of the machine. 



















Fairbanks-Morse 








Principal among the features of this 
compact cabinet unit is a self-con- 
tained cooling apparatus which cir- 
culates a special non-corrosive, non- 
precipitating solution through weld- 
ing tips because it permits faster, 
cleaner welding enabling aircraft 
plants to increase the number of 
aluminum spot welds between tip 
cleanings. Operating fundamentally 
as a refrigerating machine, the unit 
is equipped with two pumps driven 
by motors having cycling overload 
relays. A built-in-one group re- 
circulating pump—operating con- 
tinuously with the compressor 


circulates refrigerant through evap- 
orator for high heat transfer. A 
built-in-oneturbine-type pump (con- 
trolled by manual switch and with 
horsepower cutout) circulates the 
special solution of the high specific 
heat characteristics from the unit to 
the welding tips and back to the 
unit. A thermostatically controlled, 
4-cylinder, V-type compressor is 
also equipped with power cutout 
and its motor is protected by an 
overload device in the automatic 
starter. The unit can be operated 
at once simply by connecting 
water lines and electrical circuit. 
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To meet the demand for stepped-up production facili- 
ties, motor operated positioners for welding operations 
are now being used. This unit has a table tilt from 
horizontal to 135 deg., beyond horizontal, complete 
table rotation of 360 deg., table height adjustments and 
table removal to provide for special fixtures or jigs. 
Operation is through a variable speed drive, allowing 
the weld mount to be moved by the operator without 
starts and stops and permitting a continuous weld with- 
out change of operator position as around the periphery 
of the work. For constant speed table operation power 
operated rotating and tilting movements are controlled 
by independent motors with magnetic starters and push 
button controls. Table tilt mechanism includes a limit 
switch which cuts off the current when table reaches 
either extreme position. 


Cullen-Friestedt 


Elwell-Parker Electric 


For measuring small potentials of the order of 
10-* volts at full scale without drawing any cur- 
rent except for leakage (which is infinitesimal, 
since internal resistance of unit is above 10!” 
ohms at all atmospheric conditions) this volt- 
meter is in principle an electrostatic generating 
meter having stator and rotor divided into a large 
number of blades. The voltages to be measured 
are applied to the stator blades and produce in 
the stator an electrostatic field in which the rotor 
blades move. Due to the motion of the rotor 
blades in the stator field an alternating current 
is produced in the tuned circuit connected to the 
rotor. This current is then rectified by a special- 
ly designed commutator, and, supplied to the 
sensitive dc. meter which indicates directly the 
measured voltage or current. The energy re- 
quired to maintain the alternating current in the 
tuned circuit is supplied by the synchronous 
motor driving the rotor, while the source whose 
voltage is measured does not supply ary energy 
to produce the electrostatic field in the stator. 
One of its many applications is to measure the 
minute current produced in an _ ionization 
chamber by X-rays or Gamma Rays, which cur- 
reni is proportional to the instantaneous intens- 
ity of the rays. To integrate the ionization cur- 
rent a specially designed ultra-sensitive, micro- 
ampere-hour meter is connected to the output of 
the generating voltmeter. This microampere- 
hour meter will operate on as little as one 
microwatt. 
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Combining the operations of a load carrier, a crane and a 
tractor this power industrial transportation unit, as a load 
carrier, has an unobstructed platform 84 in. long x 40 in. wide x 
25 in. high, with a rated capacity of 6000 Ib. As a crane 
handling up to 2000 Ib. at 42 in. on the boom, it lifts and trans- 


ports castings or other heavy objects. 


As a tractor, it first 


loads the trailers by means of its own crane, then hauls them 
at speeds up to 5 mph. Truck operates with 2-wheel drive 


and 4-wheel steer. 


The frame is made up of heavy section 


formed plates welded into a rugged one-piece structural unit 
embodying the control dash. The boom is of heavy formed 
channel members rigidly reinforced with tie rods, lattice bars 
and gusset plates and slews around a 3)% in. diameter alloy 


steel pillar. 


Thrust load is taken on oversize ball bearings at 


the base of column; radial loads on roller bearings at both top 

and bottom. Other features include widely spread stabilizing 

compound coil springs on drive and trail axles; equal length 
full floating drive shafts and heavy duty motors. 





Exactron Instrument 




















Offered in both stationary and buggy-mounted 
units, this timer-equipped, radial-type, spot 
welder operates on 220 or 440 volt ac. Hydraulic 
pressure is supplied by a hydro-pneumatic 
booster, which can feed a gun able to supply a 
maximum electrode pressure of 1,800 lb. with 
90 psi. of air supply. The welder will handle 
corrosion-resisting steel, pickled steel, zinc- 
coated steel and non-corroding alloys in thick- 
nesses of from 0.016 in., plus 0.016 in. up to 
0.064 in., plus 0.064 in. It will also weld two 
unequal thicknesses up to a total welded thick- 
ness of 0.500 in., provided one of the two thick- 
nesses does not exceed 0.040 in. 


Sciaky 


Consisting of a separator roll, water roll and a series 
of bands which carry the developed prints through 
the drying section this developing machine meets 
today’s needs for greater print production. The 
developing section is driven by the printer and is 
synchronized to operate at exactly the same printing 
speeds. (The printer has a speed range of 0 to 25 
ft. per min.) In operation, the sensitized paper and 
tracings are fed into the machine at the front, where 
they are immediately exposed in the printer section. 
A vacuum separator roll at the discharge point of the 
printer separates the tracings from the exposed 
prints, allowing the prints to pass automatically to 
the developing and drying sections of the developer. 
The tracing is returned to the operator, while the 
completely developed print is delivered flat and dry 
at the rear of the machine. 
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the control of the operator. 


Ajax Manufacturing 

































































Built in seven sizes, this wide-adjustment 
forging roll is capable of producing work 
ranging from railroad brake shoe keys, 
tapered automotive spring leaves, pointed 
ends for coil springs and rear axle drive 
shafts up to the long tapered blanks from 
‘which airplane propellers are forged. An 
outstanding improvement is the over- 
lapping, wide adjustment gearing which 
permits adjustment between roll dies ap- 
proximately 6 times that of earlier models. 
This makes the rolls serviceable for hand- 
ling not only aluminum and magnesium, 
but also steel. One roll weighs 135,000 Ib., 
occupies a floor space 15 x 12 ft., is driven 
by a 150 hp. 1200 rpm. motor through 
multiple V-belts and the flywheel, which is 
in constant rotation, supplies most of the 
energy for the rolling operation, an air 
clutch placing the machine entirely under 
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Connected by means of flexible metal hoses to the area to 
be ventilated this exhauster and ventilator is suitable for 
use in ship holds, mines, sewers, tunnels and welding de- 
partments. It is powered by a heavy duty ball bearing 
motor equipped with overload protection. 
veloped blower wheels were designed for this unit. 
exhauster can be converted into a fresh air ventilator by 
changing the position of the tube adapter which is part of 
the equipment. One to six of the nozzles can be used as 
desired. Caps are provided for all nozzles not in use. 


Chelsea Fan & Blower 


Adaptable to cut to length and 
center gun barrels, shafts, 75 
mm. shells, etc., etc., this ma- 
chine can handle 48 in. long and 
314 in. diam. stock. There is 
provided a common push button 
for the two milling head motors 
of 5 hp. each as well as for the 
two center drill motors and sep- 
arate push buttons for the hy- 
draulic pump and coolant pump. 
These groups may be started and 
stopped individually except that 
the stop operation of the milling 
head motors clears the entire 
machine. The only interlock 
between these motor driven 
motions and the automatic cycle 
is the requirement that milling 
head motors must be running 
before heads may advance. With 
control selector switch in hand 
position loading and unloading 
of the machine may be accom- 
plished by jogging the index 
mechanism forward. When 
ready for automatic cycling, the 
indexing motor will reverse to 
the stop. Limit switch will be 
closed and both milling heads 
will advance for their cut. The 
circuit for hand operation is 
taken from the starter of the hy- 
draulic pump motor (5 hp.) re- 
quiring that this motor be oper- 


ating before these functions may 


be 


sequenced. 


Newly de- 
The 


With control 
selector switch in the automatic 
position automatic continuous 


Used in milling an undercut in the circular shoulder section of a 
turned propeller shaft hub to produce six elevated rest pads, this 
three spindle rotary milling machine is fully automatic except for 
the throwing of a lever between first and second cycles. With the 
workpiece loaded and clamped in position hydraulically, the first 
cycle starts with the entire fixture assembly and work-piece 
moving automatically by hydraulic power along the main slide 
into milling position. A transverse sub-slide, also hydraulically 
operated, then automatically brings the workpiece into contact 
with the tools and feeds it forward until the required cutting depth 
is reached when the piece is then automatically rotated through 
the specified cutting arc. On completion of the first three cuts, 
the fixture automatically retracts and rotates the workpiece 180 
deg., into position for the second three cuts which complete the 
roughing operation. When the six rough cuts have been made, 
the fixture again retracts and the entire fixture assembly moves 
along the main slide, permitting the operator to inspect cutters 
and finish. The operator then throws a small lever which starts 
the machine through an identical second cycle in which the finish 
cutis made. Indexing is automatic and the rotation of the fixture 
during the milling cycle is accomplished through heavy duty 
hydraulic cylinders which give an adjustable feed rate for milling. 


Snyder Tool & Engrg. 








Davis & Thompson 
cycles are obtained. With all 
head and pump motors operat- 
ing in the normal manner, the 
cycle start button is operated. 
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Electrical Heating Units 


O 





LECTRICALLY-PRODUCED heat offers many 


advantages over other methods. Thus, one of Components, of the types lenp-eped’ 


the more important characteristics of electric : ° ons . 
fied for integration within peace-time 


heaters is compactness which, for a given small mass 

















of active resistance material, means sufficiently high products as well as various specialized 2 
temperature with relatively low power. A very small ones of more recent development, are 
electric heating unit for integration within an indicating doing important jobs in supplying 
instrument or military camera, for example, may attain heat, at just the right point and in just 
a desired temperature with a correspondingly small the right quantity, in war-time units. 
power input. Again, where steam coils were former] Herein reviewed are various factors al- 
= for immersion in processing equipment im- lied with the choosing of that source of Sait 
mersed in pots or vats, as for melting or drying pur- . . +s ; 
poses, electrical immersion heating units are now on _— Soe sie _ Sore ae 
fied as offering the advantages of possible higher tem- a = 
peratures of dry heat under constant control* with no npitnininaniniidinnnbitiininhiidnininitimaaiininiiitian ae 
chance of fumes, or moisture, from leaky steam coils, — 
getting into the material in process. contact with the air to be heated, primarily by convec- 
There are contact or ci nduction heaters, including tion, whereas radiant heaters heat objects primarily by 
immersion heaters (when in solids) for the transfer- direct or reflected radiation. In all cases, there may be Si 
ence of the generated heat from the primary heating some heat transfer by at least one of the methods other sist, 
element to its point of utilization, as through electrical than the one upon which the design was based. Many held 
insulating material and a metal sheath. The principal types of electric heaters perform at least two of the frac 
difference between a contact heater and an immersion shave functions. As an example, certain conduction conc 
heater is that the sheath of a contact heater is in contact heaters, as strip heaters, also are used as immersion pres 
with some metal part, as the exterior of a vessel, to be heaters and air heaters. and 
heated primarily by conduction, whereas an immersion Thus there are air heaters, with or without fans for ber 
heater may be in contact with a solid substance to be forced convection; contact heaters for various pur- app! 
heated primarily by conduction and then by convection poses ; immersion heaters for melting and boiling pots bein 
when melting occurs, as also takes place with water or or utensils: radiant heaters, or infra-red heaters or they 
oil, within a vessel of some kind. Air heaters are in lamps, reflectors being used with the latter. The agai 
*See “Controlled Viiiivtiniies Mae: the War Pea?” heater types that will be described are partly composite - 
ELECTRICAL MANUFACTURING, October 1942. pictures obtained through a survey of a number of say 
tom 
uid: 
tan! 
rad 
I 
|. TUBULAR UNITS~(A) STRAIGHT (8) BENT (C) COILED she 


2. CARTRIDGE UNITS-(A) STRAIGHT (B) AS IMMERSION HEATER 


3. STRIP HEATERS-(A) PLAIN (B) BENT LENGTHWISE (C) AS IMMERSION HEATERS 
(D) RING UNITS (E) SEGMENT TYPE HEATERS 
(F) FINNED STRIP HEATERS 
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SOME frequently-speci- 

fied types of resist- 
ance heating units for 
within - the - product 
integration. 
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HIS electrically-heated roller contains a 9 kw. unit 
of the three phase type to maintain a temperature 
of 400 deg. F 


makes. Many types of electric heaters have two or 
more circuits, either for de., single-phase or three-phase 
operation, with 1-, 2-, 3-, and 4-heat snap switches to 
supply various wattages. Many are controlled by ther- 
mostats. 


HEATER TYPES AVAILABLE 


Strip heaters are the most commonly used and con- 
sist, in general, of coiled nickel-chromium alloy wire 
held firmly in a rectangular metal sheath by a highly re- 
fractory granular insulating material which is a good 
conductor of heat. After the heater is sealed, it is com- 
pressed under high pressure to compact the insulation 
and assure permanent placement of the coil. The num- 
ber of applications to which strip heaters are or may be 
applied is almost limitless—new uses are constantly 
being discovered. As contact or conduction heaters, 
they have flat backs so that they can be clamped tightly 
against any part of a machine where heat is to be ap- 
plied or to rectangular tanks, etc., and may be wedge- 
shaped to form segments for radial clamping to bot- 
toms of round tanks. For heating water or other liq- 
uids, they can be clamped to the bottom or side of a 
tank or kettle, against pipes, etc., being given suitable 
radii for the purpose. 

In two general types of strip heaters, one steel- 
sheathed type is designed to provide quick, economical 





DECEMBER 1942 


or The War-Time Product 
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heat up to 750 deg. F. on the sheath, whereas a chrome- 
sheathed type provides heat up to 1200 deg. F. on the 
sheath. Terminals are located to suit the application 
for which the strip heater is intended, as at each end, 
at the middle, or only at one end, where they may be 
staggered for convenience for the use of either bus 
bars or wire connections, the latter being of steel, nickel, 
or special alloys metal, since copper, which never should 
be used, will corrode and loosen the connections. Strip 
heaters may be bent into various shapes. 

Strip units are brazed or welded to some form of 
connecting head or plug in many types of immersion 
heaters to form from one to six blades. The heating 
elements of certain types of space heating comprise a 
series of strip heaters with a perforated metal frame. 
As space heaters, designed for use only in air, strip 
heaters can be employed efficiently wherever electric 
heating is required, as for drying rooms, ovens for ap- 
plying heat in controlled amounts at specific points in 
manufacturing processes, etc. 

Ring heaters of the general strip-heater type have 
many applications where circular shape is desirable, as 
for use on small presses, molds, laboratory equipment, 
etc. They are available in thickness of % in. Ring 
units also are used extensively in electric ranges, etc., 
and for clamping to the bottoms of kettles where they 
may be either dished or flat. Ranging from 12 
downward to 2% in. diam., they may be nested to dis- 
tribute the heat over a large surface at higher voltage. 
Disc heaters, with a screw hole in the center, also are 
available. 

Cylindrical units are available clamped about a 
metal cylinder to be fitted over melting pots and the 
like, or in semi-circular form for clamping, one type 
being hinged for the purpose. 

All contact heaters must fit tightly against the sur- 
face to be heated. Otherwise the flow of heat will be 
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IBBON-TYPE heaters may be readily adapted to B 
various heavy duty specifications points as in this 

A) 18 kw. 440 volt 580 deg. F. conveyor furnace and 

B) heat-treating in bulk processing. 







































































































































reduced because the heating at the points of no contact 
will be by convection, and the temperature of the heater 
may become too great since the heat cannot be con- 
ducted away as intended. Sometimes the watts density 
of the wire inside the heater runs as high as 75 watt per 
Sq. in. 

Finned strip heaters give dependable performance 
in forced air ducts where high heating efficiency and 
low operating cost are required. They may be bent 
into various shapes for the purpose. Each heater must 
be fitted to the particular application, the operating 
temperature depending upon a temperature of the in- 
coming air, the velocity of the driven air, the heat 
losses, ete. 

Cartridge heaters comprise conduction heating ele- 
ments consisting of nickel-chromium resistance wire 
coiled around an insulating spool which is inserted in a 
heavy-gauge brass tube with the terminals brought out 
at one end, or at opposite ends in some cases, and with 
both ends sealed with an insulating cement to protect 
the element from physical damage. Because of its con- 
struction, a cartridge heater cannot be bent. 

These conduction units are for insertion in standard- 
size holes drilled in dies and the like to be heated 
temperatures usually not over 750 deg. F. When in 
use, the undersize cartridge expands so as to fit the hole 
tightly to assure a direct and good thermal contact and 
conductance. The hole is extended, in a smaller size, 
to the opposite side of the part to be heated to aid in 
the removal of the unit, if necessary, the contraction of 
the tightly-fitting unit upon cooling permitting its re- 
moval. Some cartridge heaters are permanently brazed 
in the holes into which they are inserted. Others are 
provided with standard screw bases. There are other 
uses to which they may be applied. 

\s an example of a device heated by a 150-watt car- 
tridge heater is a portable pot particularly designed for 
solder and tin, requiring only about 15 min. to reduce 
the full contents of the pot to the working tempera- 
ture—about 500 deg. F. maximum. Hollow cartridge 
heaters are in the forms of hollow cylinders for heating 
tubes placed within them. 

Tubular heaters for immersion in oil, water, etc., 
comprise, in one general type, elements consisting of a 
helical coil of nickel-chromium resistance wire centered 
in a seamless metal tube and surrounded by magnesium- 
oxide powder under pressure to rock-like hardness. This 
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CONVERTED MAGNESIUM SHEATH HEATING ELEMENT 
TERMINAL 


Plate type units may be of either (A> open or (B) closed construction. B 


powder is an electric insulator but a fair thermal con- 
ductor. Sealed air-tight, the heating element is corro- 
sion-proof and protected from physical damage. In some 
rating, material, or form, they can be applied to a great 
many requirements for 1500 deg. F. or lower, as for 
heating liquids, air, soft metals, or metal surfaces. 
Heater tubes of various kinds of metals or alloys are 
used for particular applications because of temperature 
and the materials heated. 

\Vater immersion heaters, designed for use in tanks 
with or without water circulating systems, are con- 
structed by silver-soldering a copper-tube heater into a 
brass or nickel-plated cast-iron head. 

Oil heaters, designed specifically for heating mineral 
oil, paraffin, and alkaline solutions, should not be used 
for water or in solutions that will attack the steel tubes. 
Non-circulating heaters, designed for tanks and oil 
baths with little or no circulation, also meet those con- 
ditions where heavy oils or materials, that cannot be 
circulated at low temperatures and that absorb heat 
slowly, require low density of the order of 20 watt 
per sq. in. of active heater tube on non-circulating oil 
heaters, as against about 30 to 35 watt per sq. in. for 
circulating systems where the oil is circulated rapidly 
enough. Low watts density is required since excessive 
heater-tube temperatures cause carbon to form on oil- 
heater tubes or lime on water-heater tubes which re- 
duces the thermal efficiency. For oil-tempering baths, 
the watts density may be as low as 11 watt per sq. in. 
yf heater tube. 

Straight length tubular elements for other or unusual 


applications can be formed to fit the application condi- 

tions without injury to the tube, providing that the in 

side radius of the bend is at least equal to the diameter 

of the tube and that the latter is not bent to within 2 or 
Continued on p. 132 





MMERSION types may be either with (A) built-in 
switch or for (B) remote control. The former is a 
3000 watt, three-heat unit. 
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Enter The Controlled Materials Plan. [atest regu- 
latory device to apportion materials to war industries, 
stop waste and make more materials available for essen- 
tial weapons is the new controlled materials plan of 
WPB. So complicated in its details that a small sized 
volume is necessary to explain it the plan is, in its fun 

damentals, quite simple. The descriptive booklet may 
be obtained from the War Production Board. Under 
the controlled materials plan WPB will bring about ad- 
justment of production programs to conform to ma- 
terials supply and will allot certain materials to differ- 
ent government agencies representing all military and 
essential civilian requirements. These agencies will 
sub-divide their allotments of materials among their 
prime contractors or other manufacturers of products 
for which they are responsible. Manufacturers receiv- 
ing these allotments will, in turn, sub-divide them 
among their sub-contractors, and they will again sub- 
divide among their suppliers and so on until all manu- 
facturers have received their appropriate shares. Each 
manufacturer receiving an authorized order or author- 
ized delivery schedule for a product will receive an al- 
lotment of the materials which he and his sub-con- 
tractors must buy to fill the order. Such allotments are 
obtained by manufacturers from the government agen- 
cies to which products are sold or from the appr priate 
Industry Branch of WPB for certain classes of prod- 
ucts. When the plan is fully in effect, the mills pro- 
ducing controlled materials will not be allowed to fill 
any orders except against allotments made under the 
plan. During the transition period (until July 1, 1943) 
the preference rating system will take care of those 
manufacturers who do not receive their allotments in 
time, but allotments for a given month will be filled 
ahead of other orders bearing preference ratings. 


Civilian Durable Goods Way Down. As reported 
by WPB, August figures show 3,021 manufacturing 
plants in 74 metals working industries producing dur- 
able gor ls for civilian use to have ceased production 
almost completely. Of the unfilled orders held by 
these plants, amounting to 26 billion dollars, 91.2 per- 
cent was for war goods. The surviving trickle of non- 
military production was chiefly of repair and replace- 
ment parts needed to keep essential civilian services in 
operation. However, WPB points out that peak war 
output has not yet been reached and that full conver- 
sion is now in progress. Referring to the makers of 
domestic refrigerators WPB indicates that in 1941 
this industry group produced 3,700,000 domestic re- 
frigerators valued at $500,000,000 and that it employed 
36,000 wage earners. Following a let down in em- 
ployment that is now estimated as being back to normal, 
the industry has 450 million dollars in unfilled war 
orders. Washing machine manufacturers produced 
112 million dollars worth of goods in 1941 and now 
have 80 million dollars worth of unfilled orders, 99.5 
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A summary of current news releases 


by government bureaus as affecting 

gm the products, activities, interests 
and cooperative action of the readers 
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percent of which is for war goods. Makers of small 
household electrical appliances under almost complete 
conversion have $204,068,000 in unfilled war orders, 
99.7 percent of which is for war goods. Radio re- 
ceiving set manufacturers last year doing a business 
of about 20 million dollars a month are now operating 
on the basis of about 100 million dollars a month. Un- 
filled war orders are in excess of 4 billion dollars and 
the bulk is for radio equipment. Although the radio 
industry is almost completely devoted to war products, 
a large output of essential-to-civilian-work is being done 
which, however, represents less than one percent of the 
present output of the industry. 


Industrial Vacuum Cleaner Advisory Committee. 
Under the direction of the governmental presiding 
officer, N. G. Burleigh, chief of services branch of 
WPB, the following members now constitute the in- 
dustry advisory committee for industrial vacuum clean- 
ers. W. C. Gargmour, Airovac Co.; J. R. Morgan, 
American Vacuum Cleaners Co.; Dewey I. Doyle, 
Doyle Vacuum Cleaner Co.; Gordon E. Kent, Kent 
Co., Inc.; and R. H. Liessman, Invincible Vacuum 
Cleaner Co. 


Industry Branches Become Divisions. Ina realign- 
ment of WPB groups responsible for determining pro- 
grams covering distribution of materials and for putting 
tliem into effect industry branches have been elevated to 
the status of divisions. They also receive greater re- 
sponsibilities for estimating requirements, expanding 
resources and controlling the distribution of materials. 
‘ihe divisions will be tied more closely to the work of 
the WPB requirements committee headed by Ferdi- 
nand Eberstadt. Thus, each of the 36 industry branch 
chiefs now becomes a division director and has attached 
to his staff a Labor Advisory Committee, an Industry 
Advisory Committee and a subrequirements committee 
consisting of representatives of the seven governmental 
claimant agencies established under the controlled ma- 
terials plan. The staff of Mr. Eberstadt, as program 
vice chairman, will include a program bureau, a facili- 
ties bureau and a director of general operations. The 
program bureau will act as a staff to the requirements 
committee, bringing together figures on supply of ma- 
terials, requirements for critical items and labor pro- 
grams to the vice chairman. The facilities bureau, em- 
bodying the former construction bureau, will determine 
the requirements and programs for construction. 


Estimate Material Requirements. Heading the ma- 
terials program branch of the program coordination 
division of WPB is Walter E. Heller with the title of 
chief. This branch, a part of the office of program 
determination, will obtain authoritative estimates of 
material requirements from major claimants for re- 
sources covering their needs, and estimates of material 
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supply of all needed resources. With such informa- 
tion, the branch will first consolidate total estimates of 
material requirements and supply in the form of trial 
balances and advise the appropriate branches of the 
division as to the indicated deficiencies. After con- 
sulting with other branches the material requirements 
branch will recommend necessary adjustments in previ- 
ous determinations or any recommendations caused by 
changes in requirements or supply conditions. 


Production Research and Development. A new 
office, that of production research and development, has 
been set up within the War Production Board. The 
announced intention is to insure rapid appraisal and 
prompt effective use of new processes, materials, mech- 
anisms and inventions in the production of war goods. 
Dr. Harvey N. Davis, president of Stevens Institute of 
Technology, has been named to head the new agency. 
In announcing this new office Mr. Nelson stated that 
it would parallel in the production field the work al- 
ready being done in regard to instruments of war by 
the Office of Scientific Research and Development. 
More specifically, the four principal functions of the 
office will be to provide the chairman with technical 
information on problems with which it is directly con- 
cerned and on research and development work now in 
progress within WPB;; to initiate evaluation and anal- 
ysis of specific scientific or technological proposals, 
through the establishment of expert committees or 
through reference to existing research groups in gov- 
ernment, education or industry; to get needed research 
accomplished by contracting with outside laboratories 
or agencies for experimental work ; and, to bring about 
development of such projects or processes as are found 
to merit it through contracting for the construction of 
prototypes or the erection of pilot plants. Mr. Nelson 
emphasized that the work of the new office will not 
overlap or duplicate work being done by W PBs indus- 
try branches or divisions. There will, rather, be a co- 
operative and collaborative working plan. 


Lighting Fixture Advisory Committee. Under the 
direction of the governmental presiding officer, M. N. 
Waterman, chief, lighting and fixture section, building 
materials branch of WPB, the following members now 
constitute the industry advisory committee for incan- 
descent lighting fixtures. H. A. Barnes, Wheeler Re- 
flector Co.; A. D. Cameron, Holophane Co.; Charles 
H. Goddard, Pittsburgh Reflector Co.; L. A. Hobbs, 
Smoot-Holman Co.; C. H. Tiebout, Jr., Gleason-Tie- 
bout Glass Co.; M. D. Blitzer, Lightolier Co.; G. E. 
Glatthar, Art Metal Co.; William Goodrich, Goodrich 
Electric Co.;-and A. F. Wakefield, F. W. Wakefield 


Brass Co. 


As to Man Power. Seeking more authority, the War 
Man Power Commission would like to have the fol- 
lowing privileges: Compelling all hiring of employes 
by war contractors through the United States Employ- 
ment Service ; making Selective Service System subsidi- 
ary to the Man Power Commission; ban enlistments in 
the armed forces after January 1; put the Labor-Man- 
agement Committee appointed by the War Man Power 
Commission on a par with the commission and elevat- 
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ing Chairman McNutt to ‘“‘czar” status. Also, recent! 
Chairman McNutt, upon recommendation of the Wor 
en’s Advisory Committee, has called for intensified r: 
cruitment and training of women workers on a volun- 
tary basis in all phases of war production and essential 
civilian activities. A policy, which lays down basic n; 
tional standards for the induction of women into the 
labor market, has been formulated. 


What The Labor Requirements Committee Will 
Do. As announced by Chairman Nelson of WPB, his 
recently formed Labor Requirements Committee will 
make recommendations to the War Man Power Com 
mission on the relative importance of less essential in- 
dustries as a basis for the transfer of workers to more 
essential activities ; will tell WMPC about the scope of 
\WPB’s war supply program and how changes in the 
program will affect demands for labor, and will view 
from the standpoint of manpower supply the feasibility 
of production programs under consideration by WPB’s 
office of program determination, 


For Extra Materials. Manufacturers working under 
the production requirements plan who have urgent 
need of material over and above the amounts authorized 
for fourth quarter use may apply for additional quan- 
tities on Form PD-25F but are warned that only ap- 
plications covering material necessary to the war effort 
or for essential civilian uses can be considered. A 
separate PD-25F must be filed for each class of product 
covered by the authorization on PD-25F. Applicants 
must submit a covering letter explaining in detail the 
purpose for which additional material is being requested 
and indicating whether it is for use or receipt and 
whether an appeal is being made for permission to di- 
vert quantities already authorized for use in one product 
to the production of another. 


No More New Telephones. [xcept for some special 
combat design types, the manufacture of telephone 
sets under Order L-204 has ceased. The restriction 
limits the manufacture of the sets to decreasing per- 
centages for a 30-day period following the issuance of 
the order. 


X-Ray Equipment Control. Both the production 
and sale of x-ray equipment have been placed under 
strict control by Limitation Order L-206 which prohib- 
its the manufacture of any models or types of x-ray 
equipment other than those listed in Schedule A which 
means principally models required by the Army and the 
Navy. Under the order, the sale, transfer or delivery 
of x-ray equipment is prohibited except to the Army, 
Navy, Maritime Commission and War Shipping Ad- 
ministration or to other persons who establish their 
need on Form PD-556 and are specifically authorized 
by the director general of operations to receive x-ray 
equipment. X-ray tubes, accessories and other parts for 
maintenance and repair and x-ray consumable supplies 
are excluded from the terms of the order which like- 
wise does not apply to the sale or transfer of used 
and rebuilt equipment. 


Labor-Management Committees. In an official pub- 
lication the WPB has listed 1,600 Labor-Management 
(Continued on p. 154) 
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The weight of our planes is materially lowered by the 
use of magnesium which Dow is extracting in vast 
quantities from the waters of the sea. Fighting aircraft 
fly faster and farther by virtue of this strategic weight- 
saving metal. The social effect of wide-scale applica- 
tions of magnesium will be fully realized only when 
Victory releases it for unrestricted peacetime uses. 


TRADE 
THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN > DOWMETAL ag 









The Lightest Structural Metal... A Full Third Lighter Than Any Other in Common Use 
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LECTRICAL instruments are available in such 

a great variety of types, sizes and principles of 
operation that the matter of selecting the most 
suitable kind requires the consideration of a few funda- 
mental conditions. Obviously, the first thing to know 
is what quantity or condition it is desired to measure. 
The limits of variation of the quantity, and the range 
of values within which accurate readings are desired, 
will guide in determining the full scale rating which is 
most suitable. An example of the range requirement 
is the simple case of measuring the voltage of a storage 
battery, as is necessary in order to help determine its 
condition. Each cell may vary in voltage from 1.8 to 
2.8 volt. The most suitable voltmeter would be one 
having a scale range of 3 volt, although a 5-volt instru- 
ment would answer very well. But a voltmeter with 
a 150-volt scale would be entirely useless for the pur- 


Direct-Current Output Terminals 


Mae ast ee 
rect-Current Lead Conductor 
Is Kept at Same 
Ambient Temperature 
as Conductor Con- Alternating-Current 
nected to Alternating- eS TEE 
bee ae tantly 
by Thermal Conduction 
through Insulation 





"T HERMOCOUPLE element built into a perma- 

nent magnet, moving coil type instrument 

The alternating current heats a thermo-junction, 

the direct current output of which activates the 
instrument movement 


pose. The scale range chosen should be such that the 
more important measurements can be taken from 1% 
to %o of the scale length. 

Instruments operate on various principles. By the 
principle of operation is meant the method by which 





With many types, principles, accura- 
cies and cost factors entering into the 
problem of instrument specification, 
the alert engineer-designer will evalu- 
ate as many of these as possible in re- 
lation to the performance, operating 
conditions and overall development of 
his product design. Some highly per- 
tinent observations by one who has 
long been identified with this field. 
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the instrument converts the electrical effect into a 
mechanical or other effect which can be directly or in- 
directly measured. Of the basic principles used, the 
most important is the electromagnetic principle, in 
which mechanical forces are produced by the electro- 
magnetic effects of electricity, these forces then being 
measured and indicated by their action upon the de- 
flection of a coiled spring. 

These electromagnetic principles are further classified 
in practice, as follows: 

Permanent magnet moving coil (d’Arsonval) type. 

Moving iron, (stationary coil) type. 

Induction type. 

Klectrodynamic (moving and stationary coil) type. 

The accompanying chart indicates the suitability of 


PE RMANENT 
magnet type 
instrument has 
double concentric ‘teiatuad 
Lawes tetera) 
air gap. Horse- , 
shoe magnet per- 
mits magnetic 
members to be 
close together. 
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Soft Iron | 
bottled 8 | 
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these principles for the measurement of various quan- 
tities, and also outlines the applications-of the principles 
throughout the various direct-current and alternating 
current frequency ranges of various kinds of circuits. 
It will be noted that the permanent magnet moving 
coil principle is the most versatile of all the principles, 
for by the addition of various accessories, quantities 
even up to the audio and radio-frequency ranges may 
be measured. 

\s indicated the moving-iron types are limited to cer- 
tain de. conditions, and to commercial low-frequency 
power conditions, and for measuring amperes and volts 
only. The induction type is no longer used for indica- 
tion, but is only applied to the measurement of ac. 
energy as in watthour meters, etc. 

The electrodynamic type finds its most usual ap- 
plication in the ranges of frequency used for power 
circuits, up to a maximum of approximately 2000 
cycles. This principle is generally selected for the 
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Which would you bet on... to make a fastening TIGHT? 


2 
= FROM HERE ins STIFF-SPINED PHIL? 
S$ arive fast? g-drivin’ 
_— You cam were hae 
— 

Stiff-spined Phil is a safe bet every time. And 
it’s just as logical that you buy a screw that saves 
you up to 50% in assembly costs over the old-time 
slotted screws that wobble, split at the head, 
burr, require tedious, two-handed driving. 

Phillips Recessed Head Screws are scien- 
tifically designed for a snug, clinging fit between 
driver and recess. More power can be applied 
without damaging the head, so the screw can 
be set tight to stay tight against vibration. 

Investigate the cost-saving advantages of 
Phillips Screws, through any firm listed below. 


MGs. cnn" 
Get Toller hestinh Wf Ph | RECESSED g 
Lor hestiallly CO8l with | Ips HEAD Crews 
W WOOD SCREWS e MACHINE SCREWS * SHEET METAL SCREWS @ STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS * SCREWS WITH LOCK WASHERS 


Order stronger, cost-cutting Phillips from any of these sources 


American Screw Co., Providence, R. |. New England Screw Co., Keene, N.H. 

The Bristol Co., Waterbury, Conn. The Charles Parker Co., Meriden, Conn. 

Central Screw Co., Chicago, III. Parker-Kalon Corp., New York, N.Y. 

Chandler Products Corp., Cleveland, Ohio Pawtucket Screw Co., Pawtucket, R.1. 

Continental Screw Co., New Bedford, Mass. Pheoll Manufacturing Co., Chicago, Ill. 

The Corbin Screw Corp., New Britain, Conn. Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 

International Screw Co., Detroit, Mich. Scovill Manufacturing Co., Waterbury, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio Shakeproof Inc., Chicago, III. 

The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N.H. 
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OPPER oxide rectifiers are one means by which 

a direct current instrument is made to measure 

alternating currerts. The construction is shown 
in (a); the schematic circuit in (b). 


measurement of watts, reactive power (vars), fre- 
quency and power factor, and to a lesser extent for 
the measurement of volt and amperes, either ac. or de. 

For application in a permanent location, the switch- 
board or panel type of construction is indicated. For 
use where a graphic record of performance with respect 
to time is desired, a recording instrument will of course 
be selected. 

For intermittent testing work, a portable form of 
instrument might be most desirable; if so, the question 
rises whether a small, rough and ready type of mod- 
erate accuracy, characterized by good convenience and 
lower cost, is preferable to the more costly standard 
type in which convenience is subordinated for accuracy. 
Much depends upon the nature of the work and the 
accuracy necessary. 

The appended accuracy table gives a general idea of 
the maximum accuracy which may be expected with 
various instruments when they are in proper condition 
and correctly applied by skilled observers. To attain 
these accuracies, any calibration check corrections must 
be applied. Thus, the choice of a suitable type of in- 
strument depends largely upon the accuracy needed in 
the particular measurements desired. It is well to bear 





LECTRODYNAMIC type in- 
strument, indicating (A) coil; 
B) shaft; (C) pointer; (D) station- 
ary iron (adjustable); CE) moving 


iron vane; (F) control spring; (G 





frame. 
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LIMITS OF METER ACCURACY 





| Limits of error, 

in per cent of | Limit of error, 
full-scale | in per cenr, 

deflection, for | when used wit! 












Quantity measured and self-contained auxiliary 
instruments used instruments apparatus* 
Voltage (Voltmeter ) 
Portable, d-c 0.25 0.25 
Portable, a-c 0.25 0.25 
Switchboard, d-c 0.5 0.5 
Switchboard, a-c 0.5 0.5 -0.75 
Curve-drawing LS 1.5 -2.0 
Current (Ammeter 
Portable, d-c 0.5 0.5 
Portable, a-c 0.5 0.5 -1.0 
Switchboard, d-c 0.75 0.75 
Switchboard, a-c 0.75 0.75-1.25 
Curve-drawing Ep: 1-5: =2.6 
A-C Power (Wattmeter 
Portable 0.25 0.25-1.0 
Switchboard 0.5 0.5 -1.25 
Curve-drawing io L.5 -2.0 
Energy (Watthour Meter) 
Direct current | Lo 38 
Alternating current, single-phase 1.0 L.o=29 
Alternating current, polyphase 1.0 LO =2.0 
Frequency (Frequency Meter 
Portable 0.5 0.5 
Switchboard 1.0 1.0 
Power Factor (Power Factor Meter, 
above 50 per cent ) 
Portable 0.25 1.0 
Switchboard 1.0 2.0 
Computed from wattmeter, volt- 
meter, and ammeter readings £5 2.0 


* Auxiliary apparatus: shunts, multipliers, or instrument 
transformers. 


in mind the accuracy limitations of electrical measure- 
ments in general, and in particular of instruments of 
various types. 

Closely allied to the matter of accuracy is that of 
size. Instruments are available in many different body 
sizes, the smallest being of the 2-in. body diam. class 
having scales about 2 in. long, and the largest being a 
boiler room indicator about four feet in diameter. In 
general, switchboard instruments larger than 6 in. in 
width or height are the exception rather than the rule. 

The 2-in. and the 3% in. classes are known as minia- 


CHARACTERISTICS OF D’ARSONVAL TYPE INSTRUMENTS 





RADIO FREQUENCIES) 
COMMERCIAL A-C AND AUDIO FREQUENCIES 
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Y GUARDIAN ---SERVE ALL FRONTS! 


* Yuletide joys of '42 will not include the many electrical gifts which 
brought us cheer, and ease, and comfort in other years. Relays by Guardian 
have marched on from peacetime industry to the firing lines of war. Doing 
war jobs in many ways...in planes...intanks...in communications... 
in bomb releases and gun controls. Wartime jobs which Guardian anticipated 
and planned long before ‘Pearl Harbor”. 


But, while thinking, building, and engineering the tools of war today, 
Guardian again is looking ahead to peacetime applications of Relays, Sole- CONTROLS FOR ANY PURPOSE... ranging 
noids, Electrical Controls of all kinds. If you are making plans for “‘after- from 150 watts to 1000 amps. . . from tiny 
it’s-over’’, ask our engineers to plan with you. Write to Guardian. Our war- relays weighing less than an ounce. . . to 


time experience can help you build better products for the future. big, rugged two-pound contactors. 


GUARDIAN WELECTRIC 


1627 WEST WALNUT STREET CHICAGO, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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APPROXIMATE indication of the relation 
between scale length and the distance of 


observation for various sizes of instruments 


ture panel instruments while the larger ones, up to 6 
or 7 in. are designated as switchboard types and usu- 
ally have scales 5 or 6 in. long. 

The matter of selection of the size to suit any given 
application, is one to be decided on the basis of read- 
ability from a distance. It is generally true that a 
small instrument close to the observer is as readily 
seen as a larger instrument of similar general design 
farther away. In this connection it is well to consider 
that most switchboard types have manufacturers’ accu- 
racy ratings equal to one per cent of the full scale 
capacity, except some of the small miniature types 
which are rated at two per cent. It may be well to 
note in this connection that the actual accuracy of a 
reading may be greater or less than that indicated by 
an accuracy rating—given in terms of full scale in the 
same way that the efficiency of a motor at various loads 
might be quite different from its rated efficiency. 

In order to obtain what might be termed a balanced 
design installation for switchboards, it may be con- 
sidered that a scale length should be chosen which will 
give satisfactory readability from the place where the 


PRINCIPLES OF METER APPLICATIONS 
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MEASUREMENTS that can be made and 
Systems to be used with each of the five 
types of electro-magnetic instruments 
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REPULSION IRON MOVEMENT 





COMMERCIAL AND LOW AUDIO FREQUENCIES 


COMMERCIAL FREQUENCIES 


DIRECT CURRENT (moces acum 

















PULSATING DIRECT CURRENT “«*s=rs e™s 


observer is likely to stand when taking readings. Read- 
ability in terms of scale length in excess of the accuracy 
seems unnecessary. Conversely, one should not choose 
an instrument with a scale too short to permit readings 
at the distance required within the accuracy rating. 

In estimating on the basis of the observational dis- 
tance, it may be considered that glance readings of 
approximation may be satisfactorily obtained for con- 
trol from a much longer distance than required for 
precise measurement, and for many operating routines 

Continued on p. 140 
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available in many 
different body sizes. 
Milliameter (A), of 
the miniature panel 
class, hasa2in. diam. 
body, with scales 
about 2 in. long. Unit 
B) is a boiler room 
indicator about 4 ft 
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mEINVISIBLE INGREDIENT 


..and the most important of all! 


Typical — Molded It isn’t the ingredients you can see that make a molded carbon, graphite, 
roducts 


or powdered metal product worth all that it costs—and more. It’s the 
Rare Metal Contacts . a . . ° ° . . 
Brushes end Contacts invisible background of engineering experience that goes into its making 
ha oe me —and this ingredient Stackpole gives you in fullest measure. Nothing else 
ae. ee is half so important in eliminating guesswork, in fitting each product with 
razin Ocks i * . . . . - . 
—_ exactness to the conditions under which it is to operate, and in insuring 
a longer, more dependable service. 
Packing, Piston and Seal Rings » e ° ° ° ° ’ 
Rheostat Plates and Discs This experience is Stackpole’s chief stock in trade. It doesn’t make 


—_—— Stackpole products look materially different from others—but it does insure 


Stackpole electronic products their performance to the utmost limits of which quality products are capable. 
Fixed and Variable Resistors 


Iron Cores = Switches STACKPOLE CARBON COMPANY, ST. MARYS, PENNA. 


MOLDED METAL POWDER AND CARBON PRODUCTS 
FOR PRACTICALLY EVERY NEED 
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GEAR FINISHER DESIGN 


‘Continued from p. 67 


Fig. 5 Setting finishing tool head in required angular 
position. 


bringing the roll just ready to drop into the depression 
on depth-feed cam. Just before the end of last traverse 
with tool moving to the left, adjusting screw Q, Fig. 7 
contacts plunger of limit switch LS, energizing depth 
feed motor, so that depth-feed cam rotates and drops 
into depression withdrawing tool from work. 

Safety switches SS, Fig. 7, act to stop machine in 
case of failure of other units. The only mechanism 
shown in Fig. 7 requiring adjustment by operator are 
the dogs M and G for setting stroke length, and dog R 
for operating the crowning mechanism through CS, if 
wanted. There is a selector switch CS in cover F, Fig. 
1, for cutting in or out the feature of crowning, if the 
crowning motor and mechanism is provided on machine. 


SPECIAL ELECTRICAL CONTROLS 


HE electric cam and light cam are connected and 

move directly with the depth feed cam. Their re- 
lation to depth feed cam is shown in Fig. 4. The elec- 
tric cam is shaped to control the action of timing cam 
switch LS, and LS», through a plunger riding on its 
periphery; and the light cam is shaped to control the 
action of light cam switch LS, whose actuating plunger 


ae ee 
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Crowning motor and stop pins. Mounted on left 
end of base. 


rides on the periphery of the light cam. The electri 
cam switch LS, and Ly acts to stop depth feed moto: 
at the correct point on the depth feed cam; and the ligh 
cam switch operates LS, to allow the Start lamp to light, 
indicating that roll is in depression on depth feed cam 

Thus far we have discussed the different motions of 
the machine and have shown the mechanical devices 
which really are the go-betweens tieing the mechanical 
and electrical parts together. 

Push Button Control. The electrical devices oper 
ated or set up directly by the operator are the push 


Fig. 7 pees and limit switches that control length 
of reciprocation of finishing tool and of 
crowning operation Cif used). 


buttons shown in the push button station assembly in 
Fig. 10, in a safe and very accessible position directly 
above work. 

The On and Off buttons are used to turn power on 
and off the machine and are not used for regular opera- 
tion but as a safeguard or at the beginning or ends of 
shifts. These buttons are snap type, remaining in posi- 
tion last operated until other button is pressed. Each 
cycle is started by the operator momentarily pressing 
the Start button, and will complete itself automatically, 
fishing work, unless the operator momentarily presses 
the Stop button. The Start lamp lights, when the On 
button has been set, placing power on the machine, if 
the machine is in the starting position with the roll in 
the depression of depth feed cam. 

For regular operation of machine the Run button is in 
depressed position. For setting-up purposes, the Set-up 
button is kept depressed so that when the Start button 
is momentarily pressed, the tool does not rotate, but the 
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HOWARD icnicant name in 
Tr am ee 
the nonferrous castings field. Howard castings 


have been widely used in many well known ma- 
chines and equipments. 


Today, the name Howard takes on a new signifi- 
cance. Three plants combined — an aluminum 
foundry, a bronze foundry and a magnesium foun- 
dry — provide the largest nonferrous jobbing 
facilities in the United States. Our new magne- 
sium foundry has a capacity alone of over 500,000 
le OPM eS lm 


Naturally, America's war industries have turned 





as am Old Name 





to this dependable source of nonferrous cast- 
ings; and all three plants are supplying the needs 
of makers of planes, guns, tanks, ships, military 
aU ae 


Today, Howard castings are available only to 
those with adequate priority ratings, but war 
uses of nonferrous castings are pointing the way 
to new and important peace-time applications, 
especially in the field of magnesium. Accordingly, 
aC ee Rh ee Ue ele 
service to industry after the war. 


Howard Foundry Company 
4900 Bloomingdale Road Chicago @ 
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ALUMINUM - BRASS -BRONZE-MAGNESIUM 


CASTINGS 








slide starts reciprocating, and the depth feed motor ro- 
tates depth-feed cam rapidly until roll comes to high 
point on cam at which point pilot lamp Set-up lights. 
Reciprocation continues until operator momentarily de- 


Fig. 8 


EPTH feed 

cam for bal- 
ancing finishing 
tool onto the 

work. 





presses Stop button. Reciprocation can thus be jogged 
by the operation of Start and Stop buttons. The ma- 
chine can be brought to loading or starting position by 
placing the Run button in depressed position, connect- 
ing the machines for run operation, and then momen- 
tarily pressing the Start button so that tool moves to 
the starting position at the left end of the work. The 
cam rotates to bring the roll into its depression cam. 

Set-up buttons Right and Left control the direction 
of the rotation of the tool with respect to the direction 
of traverse of the tool. The Right button is in de- 
pressed position when finishing right hand helical gears 
and the Left button is depressed when finishing left 
hand gears. 

Setting-Up Machine. The work table is placed in 
position so the axis through the work spindle centers 
is parallel with the axis of the finishing tool. The bed 





Fig. 9 


Close-up view of traverse feed change gears 
showing electrical door switch. 


is redrawn from the work by placing a crank wrench on 
shaft T, Fig. 1. The finishing tool is then set at the 
proper angle relative to the gear to be cut. The tool 
slide is now brought into the central or Zero position 
on scale A, Fig. 5. This is accomplished by the operator 
depressing Set-up button for setting up, and then press- 
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ing Start button as explained under push button control 
The depth feed cam stops on point of maximum feed, 
and Set-up lamp lights. The tool slide can be stopped 
by the operator pressing Stop button with tool slide in 
Zero position. 

The correct traverse feed gears, Fig 9, are chosen 
and speed of tool set with drum controller DC, Fig. 10. 





Fig. 10 Operating push buttons. Oil guard is in place. 


The stroke length dogs M and G, Fig. 7, are set. With 
the Set-up button depressed, the stroke length lamps, 
Fig. 7, light as the dogs M or G operate the reversing 
switch LSg. 

With the work in position, and tool in Zero position, 
and roll on high point of depth feed cam, the operator 
turns the shaft T, Fig. 1, bringing the tool into intimate 
mesh with work. The work is then removed from cen- 
ters and tool advanced for depth of cut by rotating 
shaft T, Fig. 1, and using micrometer collar U for 
setting. The machine is then brought to loading posi- 
tion as described under push button control. 

Operation of Machine in Production. The work 
is loaded on centers which are tightened in position, 

(Continued on p. 142) 
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Fig. 11 cam driving motor, plugging 


Depth feed 
switch and depth feed cam ratio gears. 
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SCOVILL SPECIAL OR STANDARD FASTENING 
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SOME SCOVILL 
STANDARD When you need fastening devices you need ones that are 


right for the job. No matter how large the quantity—or 
SCREW PRODUCTS é - Aer 
whether the items ordered be “‘special’’ or “standard” — 
AN HEX. HEAD each unit must be exactly as specified. There’s no time, 
aS Cae money or material to waste in war times. 





AN AIRCRAFT SCREWS That makes Scovill your logical choice for threaded 





AN ALLOY STEEL fastening devices. Here at Waterville are the men and 
‘ AIRCRAFT SCREWS machines to solve your problem—and the skill and ex- 
> PHILLIPS RECESSED perience with which to get the best out of both with the 
F tie : 
2 HEAD SCREWS minimum of materials, money and motions. 

PHILLIPS RECESSED This ‘“‘know how’”’ that goes into all special and stand- 





, AIRCRAFT SCREWS ard fastenings alike is not a matter of mere words—it is 
, STANDARD BRASS proved by problems Scovill has solved. For example: that 
AND STEEL transformer stud shown above was licked by cold head- 
a ing, one reforging, clipping, threading and flattening... 

SHEET METAL SCREWS just one of many war-useful jobs we’ve done. 


ee Remember—for first-class fastenings address the Water- 


SELF-TAPPING SCREWS ville Division, Screw Products Sales, Waterville, Conn. 


TYPE F 





WASHER ASSEMBLED 


SCaaWwsS ARE YOU PLANNING PRODUCTS FOR 1947...if so wet 


gladly help you find your fastenings answers (subject 
SPECIAL HEADED AND 
only to the needs of our many War Work obligations at 
the time). Waterville will work wisely and well with you! 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE DIVISION 


SCREW PRODUCTS SALES 
WATERVILLE, Conn. + Tel. Waterbury 3-3151 
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DOUBLE THERMOSTAT 


Stack pile construction, offering a compact and sturdy 
unit. This device is only 25g x 1 1/16 x % in. and 





may be readily mounted with two 6/32 in. screws 
through eyelets on 5/16 in. centers. Temperature 
ranges are 300, 450 and 700 deg. F. It may be con- 
nected as two single pole, single-throw switches, or as 
one single pole, double-throw switch. Electrical rating, 
500 watt non-inductive load at 115-230 volt ac. Each 
individual thermostatic element is independently ad- 
justed by means of screws on the mounting bracket. 
Three contact combinations: normally closed contacts 
on both thermal elements, normally open contacts on 
both thermal elements, and normally open contacts on 
one thermal element and normally closed contacts on 
the other element. George Ulanet Co., 92 E. Kinney 


St., Newark, N. J. 


SMALL WIRE TERMINAL 


Three sizes of small wire terminals with exceptional 
compactness and lightness of weight to take from No. 





22 through 10 stranded. Many variations available: 
with a sighthole for inspection, with a closed back for 
moisture proof sealing, with or without an insulation 
shroud, and in many different tongue shapes and dimen- 
sions. Easily installed by means of specially designed 
pliers, or by pneumatic pressure tools. Either assembly 
device indents the lug on the cable to the proper depth 
resulting in a secure, highly efficient connection. A 
special tubing of thermoplastic material is recommended 
for insulating sleeves at the terminals. The high elas- 
ticity of the tubing adds to the ease and speed with 
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Vew Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 






which it can be slid over the connection while its high 
dielectric strength insures safe insulation. May be 
marked as desired. Burndy Engineering Co., Inc., 107 


Eastern Blvd., New York, N. Y. 


INSTANTANEOUS RESET TIMER 


Operating as a time delay relay or an instantaneous 
reset timer this unit provides adjustable intervals for 
the opening or clos- 
ing of electric cir- 


cuits. Suitable for 
integration within 
processing equip- 


ment or to control 
operating cycles. It 
is set by shifting 
the position of the 
dial lever. The set- 
ting of the timer as 
well as the remain- 
ing portion of the 
time interval (when 
the timer is in op- 
eration) is always 
clearly indicated by 
the dial. The de- 
vice is started when 
current is applied to the motor coil, and a cam trips 
the contacts at the end of the time interval. The timer 
resets within 5 to 10 sec. after the circuit to the motor 
is open. Available in 1 and 3 min. dial ranges. Two 
models, one with normally open contacts to close a cir- 
cuit at the end of the adjustable delay period; the other 
with normally closed contacts, to open a circuit corre- 
spondingly. Operates on 115 or 230 volt, 50 or 60 
cycles. Contact capacity is 10 amp. at 115 volt, 5 amp. 
at 230 volt. Sangamo Electric Co., Springfield, Ill. 





TUBE TYPES FOR WPB RATINGS 


Seven new tube types (gas-triode, high-vacuum cath- 
ode-ray, full-wave high-vacuum rectifier, miniature r-f 
amplifier, miniature twin triode, small vacuum photo- 
tube and ultra-violet-sensitive vacuum phototube, are 
announced to meet WPB rated orders. The first is 
designed primarily as a relay tube, the second is similar 
to corresponding types except that it has separate leads 
to all deflecting electrodes and the cathode, and can be 
operated with higher anode voltages. The third tube is 
a coated-filament type of full-wave, high-vacuum recti- 
fier having a maximum peak inverse voltage rating of 
2800 volt, a peak plate current rating of 650 milliam., 
and a maximum de. output current rating of 175 mil- 
liamp. when a choke-input type of filter is used. The 
r-f amplifier pentode is a heater-cathode type with a 









ELECTRICAL MANUFACTURING 








Ui A 
MO ALE RS 


THESE PHOTOGRAPHIC REPRODUCTIONS ARE THREE-QUARTER SIZE 


7 


\s 60 
YY SS 


A. C. VOLTS 


Fey 


© 


BLUFETON. Oris, Us a 


Ree eer 


Maximum Service in Minimum Space 


TRIPLETT 72/2 INSTRUMENTS 


Precision performance by new thin instrument with 
standard Triplett movement housed in either metal 
or molded case. No projecting base; wider shroud 
to strengthen face; simplified zero adjustment; 
balanced bridge support; metal bridges at both 
ends; doubly supported core. For ‘Precision in 
limited space”’ write for Triplett Thin Line Bulletin. 
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Model 437-JP Model 372 


The Triplett Combat Line 


New Answers to specialized needs of War: Produc- 
tion Speed-up and Standardization; Performance 
under the Stress and Vibrations of Combat Service. 


Model 437 J P—A rectangular line_of meters to meet 
dimensions shown (see diagram). Wide-open scale for 
maximum readability. Complete coverage AC-DC 
Voltmeters, Ammeters and Wattmeters. Magnetic or 
static shielding provided on order. Molded Plastic 
Case for maximum protection in high voltage circuits. 
Pivots, Jewels and other component parts designed to 
meet severe vibration requirements. 


Model 372— Frequency Meter—‘‘All-American make” 
Vibrating Reed Frequency Meter. Maximum readabil- 
ity by grouping of Reeds. Range-Frequency-Voltage 
to meet specific requirements. Protected against ex- 
cessive panel vibration. In standard 3 inch mounting 
of on special order in any cataloged Triplett Case. 
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TRIPLETT ELECTRICAL INSTRUMENT CO 
BLUFFTON, OHIO 
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Drawing 
with all 


ou might. i 


Continuously working at capacity, 
we are truly ‘drawing with all 
our might!"’ We are proud that 
Wilbur B. Driver Co. special alloys 
have so many vital war applica- 
tions and of the part they are 
playing toward the final complete 
strangling of the ‘Unholy Three”. 

Perhaps we can help you make 
your product do its part more 
effectively or get on the job more 
quickly. Gonsult us! for zed 


requirements. 


(423) WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


——— 
F j v/ § 


sharp cut-off characteristic and a high value of trans- 
conductance. The miniature twin triode has two grids 
and two plates with a common cathode indirectly 
heated. It may be operated in parallel or in pushpull. 
The small high-vacuum phototube is intended primarily 
for use in sound and facsimile equipment but is also 
suitable for light-operated relays and light-measuring 
equipment. The last one mentioned, high-vacuum 
phototube, possesses extraordinarily high sensitivity to 
radiant energy rich in blue and near ultraviolet and will 
respond in the region down to about 2000 Angstrom 
units. RCA Mfg. Co., Inc., Harrison, N. J. 


CHRONOMETRIC TACHOMETERS 


To measure product speeds and operations. 
in two basic forms; 


Available 

one for 0 to 20,000 rpm. and the 

other 0 to 2000 rpm. 

Minimizes the person- 

al equation in deter- 

mining performance 

and production fac- 

tors. These units com- 

revolution 

counter and a surface 

speed indicator with a 

chronometer which 

times the period of 

test, thereby offering 

in one housing the full 

facilities for such per- 

formance checks. 

These instruments 

have a small torque 

and require but little 

take-off energy for operation. Designed for excellent 

readability. Herman H. Sticht Co., Inc., 27 Park 
Place, New York, N. Y. 


bine a 


PHONE SWITCH 


Double-circuit, microphone switch so constructed as to 


permit easy on and off operation. Remains in open 


position normally but can be locked into closed position. 
A vital connecting link developed for aircraft specifica- 
tions for air and ground communications. Constructed 
of a high impact strength material, the switch is 
mounted on sturdy brass brackets with blades made of 
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Typical small parts produced ments. All types of materials. 
on Goat drawing presses for GOAT specializes in the pro- 
materials from .005” to about duction of stamped, drawn 
1/16” thick, maximum draw and formed metal parts rang- 
approx. 4” and blank diameter ing from .002” to 1/16” 
8”. For items running 50,000 metal thickness using all type 
to 500,000 total require- metals and alloys. 


INQUIRIES INVITED 


GOA PP TAL STAMPINGS, Inc. 


Division Of THE FRED GOAT CO., INC. 


Machinery Specialists since 1893 
314 DEAN STREET, BROOKLYN, N. Y. 





Now Ready-4 FOLDERS 
ON G-E KON-NEC-TORS 





t 


i 
* 
“ 
GENERAL @ ELECTR. CPNeR a, Ray 
k= tc 


THESE FOUR General Electric folders on hard glass G-E 
Kon-nec-tors, the modern mercury contacts, completely 
describe the different types available (mercury-to-mercury, 
mercury-to-metal, and fixed resistance) as well as their dif- 
ferent application methods and uses. Write address below 
for your copies of these folders. 


NELA SPECIALTY DIVISION, LAMP DEPT. 
IER ECAC AAA ONTO 


410 Eighth Street, Hoboken, N. J. 





a phosphor bronze. Heavily nickel plated with plasti 
insulation, it is 4 15/32 in. overall in length x 34 in 
thick x 134 in. wide. Cordage clamps for taking 
cable strain are provided. American Radio Hardwar 
Co., 476 Broadway, New York, N. Y. 


CHANNELED NUT ASSEMBLIES 


Jig-made by the supplier such channel-mounted nut as 
semblies as these offer an improved fabrication practice. 





They assure close matching of surfaces on parts and 
offer easier assembly also cutting down appreciably on 
the number of rivet holes required. Illustrated is an 
oval arrangement specially devised for aircraft specifi- 
cation. Boots Aircraft Nut Corp., New Canaan, Conn. 


VERTICAL COOLANT PUMP 


Available with discharge to either right or left, this cut- 
ting oil circulating unit has a capacity through a 1% in. 
pipe at 5 ft. head of 10 gal. 
per min. Impeller housing and 
mounting flange are cast in one 
piece. The flange is inter- 
changeable with those of larger 
size coolant pumps, thereby of- 
fering flexibility to meet spe- 
cific machine requirements. 
Driving motor is a full ball 
bearing type with one-piece 
suspended shaft to the pump 
housing. Packing and metal 
contacts are eliminated. Sealed 
bearings between motor and 
pump in direct conjunction 
with a centrifugal slinger. Spe- 
cial impeller accomplishes hy- 
drostatic balance as well as au- 
tomatically cleaning out the 
intake chambers when the discharge line is throttled. 





This acts as an automatic by-pass which prevents build- 
ing up pressure. Four cap screws and a communicating 
gravity inlet complete mounting equipment. Ruthman 
Machinery Co., 1819 Reading Rd., Cincinnati, Ohio. 


LOW-TENSION ELECTRICAL CABLE 


Branded “B” type low tension cable in sizes from 22 to 
00 gauge. Combines all-around physical and perform- 
ance characteristics. Insulating compound is a syn- 
thetic with an evenly developed lacquer of unusual 
abrasion resistance. Specially developed for aircraft. 
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"Wow docs a Bourbirn Pibor- 


COMMAND TONS OF PRESSURE WITH POUNDS OF EFFORT ? 
SEBEL? 


OU’VE seen a heavy bomber 

change direction in the air— 
climb, bank or nose down. It looks 
easy, although the airstream is ac- 
tually piling tons of pressure against 
the rudder and tail surfaces. 

It even looks easy in the cabin, as 
you watch the pilot handle his con- 
trols. And it is easy, because a little 
trick called an ‘“‘amplidyne’’—which 
steps up electrical power input to 
the control motors about 10,000 
times—is doing the work for him. 

This mechanism, a development 
of one of the nation’s largest elec- 
trical manufacturers, depends upon 
the special properties of an 





Allegheny Ludlum Electrical Steel 
to achieve its results. Into the steel, 
as it must be in the amplidyne itself, 
is built reliability, uniformity and 
stamina. 

Although important, this is only 
one of the dozens of wartime elec- 
trical devices to which Allegheny 
Ludlum Electrical Alloys have lent 
desirable qualities of magnetism, 
high permeability, or high resist- 
ance. The list covers control, de- 
tection and communications 
equipment for all the services. 

For engineers and production 
men desiring certified technical in- 
formation on these special alloys, 


write for a copy of the “Electrical 
Materials Blue Sheet.” If you need 
assistance on fabricating problems, 
our Technical Staff is at your service, 





Allegheny lisillinns 


STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA, 


Steel-Makers to the Electrical Industry 


DECEMBER 1942 
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The compactness and light weight of this cable offer 
saving in both space and overall weight. Insulation, 
braid and lacquer are all flame resistant. Low moisture 


absorption avoids increase in weight under service con- 
ditions as well as loss of dielectric values. Electric 
Auto-Lite Co., Port Huron, Mich. 
TIME DELAY RELAY 
Kor specification in modern communication products 
machines wherever electrical circuits involving time in- 
COUNTER BALANCED 


tervals at the begin- 
CLUTCH RELEASES ning or at the end 
of a cycle are re- 
quired. Slow clos- 
ing and quick open- 
ing of the contact is 
obtained by a single 









































GEAR TRAIN UPON 
CURRENT INTERRUPTION 


SPLASH APRON —— 


EVENTS OME mONPLUNGER =_—s lay unit as well as 
DISPLACER AND r ¢ 1 : , 
ee slow closing, slow 


sail Electrons «= Opening contacts 
MERCURY SURFACE, i = : a. ais 
WHEN te ? | and quick closing, 


: slow opening con- 
MERCURY SURFACI i i r =< YR'INGI : 
WHEN DEENERGZED | | 10) tacts. High pres- 





sure gas cools and 
quenches the are. 
Especially suited to 
specification points 
where dust, dirt, moisture and explosive fumes offer 
hazards to electrical operations. Capacities up to 75 
amp., with solenoids wound for any voltage and fre- 
quency. Durakool, Inc., 1010 N. Main St., Elkhart, Ind. 





THIS IS ONLY ONE OF A COMPLETE 
LINE OF HAYDON TIMING MOTORS LIGHT WEIGHT STARTER 


Light and sturdy in construction, this aircraft engine 


HAYDON MANUFACTURING C0 INC starter weighs less than 20 Ib. Made with either 4 in. 


or 5 in. standard 


FORESTVILLE CONNECTICUT mounting pad, and 
MAKERS OF with right or left 
HAYDON TIMING MOTORS hand rotation. Fur- 


nished with either 
3 or 12 tooth driv- 


e Announce — ing jaw as required. 


A NEW TIMING MOTOR CONSTRUCTION Also has_ starting 
WHICH ALLOWS INSTANT AUTOMATIC solenoid and en- 
RESET OF THE MOTOR SHAFT cane pe eee 


starter button. 

Champion Aviation 

For Use In ne Products Co., 1702 
AUTOMATIC RESET TIMERS — TIME DELAY SO es ee 


RELAYS — VACUUM TUBE CIRCUIT Angeles, Calif. 
CONTROLS, ETC. 


EXTENSIVELY USED IN PLATE CIRCUIT 
TIME DELAYS FOR COMMUNICATION TEMPERATURE CONTROL FOR SALT BATHS 


EQUIPMENT Accurate temperature control by means of a reliable, 
error-free and simply-operated device which permits 
prediction of size change to closer limits thereby elimi- 








HAYDON EMPLOYEES nating much of the finish-grinding on many high speed 
ARE 100% IN 10% steel parts. Contrary to the usual controller, this unit 


keeps the heat on at all times, but at a low value. When 


WAR BOND work is put into the bath a definite amount of heat is 


added for a specific interval. When the interval is 
PURCHASES ended, it reduces the power back to a holding level and 


warns the operator that the work should be removed, 
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ad to HE name Simpson is a distinguished one in the design 
pints and manufacture of electrical instruments. It stands 
offer for know-how, and skill, learned through long years of ex- 
» 75 perience. 

fre- But people don’t buy names today; they buy products. 
Ind. And that’s the real reason why Simpson Instruments have 
skyrocketed to success so rapidly. 
Born of experience that reaches way back into the 

igine history of electrical instruments, they offer such impor- 
4 a tant betterments as a full bridge type movement with soft 


iron pole pieces. Men who know instruments know that 
such a movement is inherently more accurate and rugged. 
As produced by Simpson, this finer design achieves its 
finest expression . . . with all the economies of standardiza- 
tion and straight-line production. 





If your need for instruments is vital enough to give you 
the right to buy, it is vital enough to rate the best. To 
those who have learned to measure instruments on merit 
alone, that means Simpson. 





MICROAMPERES 


SIMPSON ELECTRIC COMPANY 
5200-5220 Kinzie St., Chicago, III. 


és) 

























MODEL 260 
High Sensitivity 








Sg Tester 
THS All Popular ® A typical example of Simp- 
. son leadership. Ranges to 
liable Styles, Sizes, Ranges 5000 volts, both AC and DC, 
ri at 20,000 ohms per volt DC, 
‘rmits and 1000 ohms per volt AC. 
elimi Current readings from 1 
{ microampere to 500 milliam- 
speec res eese -@ resis wae 
; peres. Resistance readings 
s unit from ¥% ohm to 10 meg- 
When ohms. Five decibel ranges, 
t ° —10 to +52 DB. 
eat 158 
val is INSTRUMENTS THAT STAY ACCURATE 
el and 
1oved, 


DECEMBER 1942 
RING 
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COMPOSITE « BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 


Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 
Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating, organic bonding 


agents. 


Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


High dielectric strength and insulation resistance. 

A dependable source of supply in unlimited quantities. 
Available in sheets in all thicknesses from .005” up. 
Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
purposes, 


Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 
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10 MAIN STREET 
MASSACHUSETTS 


thus any slight mistake in setting is corrected. Makes 
possible high temperature heat treating by inexperi- 
enced workers. Upton Electric Furnace Div., 7450 
Mellville Ave., Detroit, Mich. 


TOTALLY ENCLOSED INDUCTION MOTOR 


These motors may be specified, by virtue of their spe- 
cialized design to meet operating conditions involving 


magnesium, aluminum or other readily ignited metals 
in powder form. No dust may enter the motor and no 
external part will get hot enough under permissible 
overloads to cause ignition of surrounding dust. Avail- 
able in sizes from 1 to 125 hp., frames 203-505 inclu- 
sive. General Electric Co., Schenectady, N. Y. 


REPEAT CYCLE TIMER 


\ unit providing maximum flexibility and allowing for 
field adjustment by means of three colored slides and 
three bridges to se- 

lect desired contact 

action for meeting 

various operating 
conditions. Fea- 
tures a one-piece 
molded 
terminal 
which 


plastic 
block 
accommo- 
dates bridge posi- 
All external 
goes to 
marked 
screw post termi- 


tions. 
wiring 
clearly 


nals. Leaf-spring 
contact is provided 
to assure positive 
make-break contact 
action. Dials may 

be selected in 15 or 

60 min., 2,10 20,40 or 60 hr. Mounted in sheet steel 
cases provided with circular cut-outs, the knob adjust- 
ment is external or internal, depending upon the case 
selected. Automatic Temperature Controls Company, 
Inc., 34 E. Logan St., Philadelphia, Pa. 


MOTOR INSULATION 


Tough; dense an dextremely resistant to tearing, this 
100 per cent rag content, chemically pure insulation has 
great mechanical and electrical strength. Readily work- 
able and will stand extreme forming. A good alternate 
for many restricted materials. Available in rolls, in 
continuous form, with the same density and good ply 


ELECTRICAL MANUFACTURING 








jor-drive provides within itself a means fe: : @ PRODUCTION jobs, not merely power jobs, are awaiting 


ied Control Reversing if these RELIANCE MOTORS. They will d which 
7 Romete$ will aid in performing some part of a production process faster 
idem Operation Controlled Acceleration P § P P P :; 


nsion Control Safety better, or more safely. Users of these motors will have more 
‘low Speeds for inching, threading, inspection 


WPLICATION ENGINEERING. That's our business. with the question, “What can we make the motor do besides 





for their money because they started their production plans 


supply power?” Get the complete answer to this question when 
your plans are in their early stages. Invite a Reliance man to 
sit in... He may not have all the answers, but he will have 


enough of them to be a big help in finding the right one. 


RELIANCE ELECTRIC & ENGINEERING COMPANY 
1088 Ivanhoe Road ° Cleveland, Ohio 

BIRMINGHAM -« BOSTON « BUFFALO «- CHICAGO: CINCINNATI « DETROIT+ GREENVILLE, S.C. 

HOUSTON, TEX.» LOS ANGELES » MINNEAPOLIS > NEW YORK + PHILADELPHIA + PITTSBURGH 

PORTLAND, ORE. + S1. LOUIS » SAN FRANCISCO « SYRACUSE, N.Y.+ and other Principal Cities 


RELIANCE, MOTORS 
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In addition to simplicity of design 
PU Meme ee ed 
engineered to meet the War Produc- 
tion Board's constantly increasing 
Ce at a ey 
your plant. Lima engineers, aware 
POMC Me ee ee 
are at your service consult them on 
any questions of motorizing your 
production equipment. Proven 
engineering recommendations are 
ae ee 
duction up with LIMA ELECTRIC 

ee stags) 
LIMA MAGNETIC POLISHING LATHES 
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SAF \[b hom. 


In War, as in Peace... 


CERRO ALLOYS ; 


SAVE TIME and CUT COSTS! f 
Yi rife AI Leb ALE 


CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 


__ LIMA, 


K [ENGINEERED PERFORMANCE | 4 +c 


Se je AN 


— 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 


proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN., Jackson Associates 

BOSTON, MASS., Jackson Associates 

CHICAGO, ILL., Sterling Products Co., Inc. 
CLEVELAND, O., Die Supply Co. 

DALLAS, TEX., Metal Goods Corporation 

DETROIT, MICH., Castaloy Corporation 

HOUSTON, TEX., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 
LONDON, ENG., Mining & Chemical Products, Ltd. 

LOS ANGELES, CAL., Castaloy Corporation 
MILWAUKEE, WISC., Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
MOLINE, ILL., Sterling Products Co., Inc. 

MONTREAL, CAN., Dominion Merchants Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 

ST. LOUIS, MO., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


a NEW YORK, N. Y. 





TYPE @. $. 
LIMA SPLASH-PROOF MOTOR 


Drives and Lima Magnetic Polishing j 
ee 


LIMA MAGHETIC — 


POLISHING LATHE 


UMA STANDARD TYPE L 
ALL-PURPOSE MOTOR 


LIMA ELECTRIC MOTORS - SIZES ' to 75 H?. 
FOUR TYPES OF LIMA GEARSHIFT DRIVES 
TYPE Fl DIRECT DRIVEN UNITS 1 to 5 HP. 
TYPE F2 DIRECT DRIVEN UNITS 7); to 25 HP. 
TYPE F1D BELT DRIVEN UNITS 1 to 5 HP. 
TYPE F2D BELT DRIVEN UNITS 7% to 2 HP. 


LIMA MAGNETIC POLISHING LATHES 


THE LIMA “ELECTRIC MOTOR CO. 


LIMA, O. OFFICES: NEW YORK 


LIMA ELECTRIC MOTORS - LIMA MAGNETIC POLISHING LATHES - LIMA GEARSHIFT DRIVES 


CHICAGO - DETROIT 6 Fe ae .Y 





adhesion once considered possible only in sheet stoc 
Spaulding Fibre Company, Inc., 233 Broadway, New 


York, N. Y. 


SENSITIVE SNAP-ACTION SWITCH 


Makes or breaks moderate dc. loads with extremely 
slight travel of the actuating button and relatively light 





operating pressure. Special contact alloys insure maxi- 
mum freedom from sticking while a permanent magnet 
is so located with relation to the contacts that the de- 
structive de. arc is blown out and the burning of con- 
tacts is thereby held to a minimum. Handles up to 30 
amp. of non-inductive load at 28 volt at altitudes of 
45,000 ft. Housing is cold-molded of a special heat re- 
sisting composition which has been treated for minimum 
moisture absorption. Inserts are molded-in. Available 
with many styles of actuators, brackets, housings and 
operating characteristics can be modified to meet special 
welds. Mu-Switch Corp., Canton, Mass. 


FOUR-WAY SOLENOID VALVE 


For hydraulic machine control systems. This four-way 
valve permits a change to either closed or open cen- 
ter operation 
without __re- 
placement of 
the valve. All 
that is neces- 
sary is the re- 
moval or in- 
stallation of a 
lg in. socket 
pipeplug. 
Available in 
three mod- 


min. capacity, 
with recom- 
mended work- 





ing pressure 


of 2,000 psi., the valve is furnished complete with sub- 
plate and solenoids in a choice of voltage and current 
characteristics. Main valve spool is operated hydraul 


ically by pilot valves which are normally spring offset. 
These in turn are activated by the solenoids to produce 
a full range of four-way valve operation. When ad- 
justed for closed center, de-energizing the solenoids 


blocks all ports, while, when adjusted for open cente1 








els, 10, 18, or 
28 gal. per 
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MORE WATT-OHMS 
PER CUBIC INCH 


.»- greater dependability...easier mounting...less weight 


Yes, Mr. Engineer, this is an odd, non-standard 
technical term—but it is one easily understandable, and 
certainly one that best explains the tremendous advan- 
tages obtained with Koolohm Resistor construction. 

. - For Koolohms provide the highest wattage ratings 
and resistance values in a given volume, with safe resist- 
ance wire sizes. 

- Moreover, Koolohms deliver their full wattage 
ratings regardless of resistance values. 

- Koolohms can be mounted easier and quicker and 
in less space—directly to the chassis or to grounded parts. 

..-Koolohms give a big, extra measure of depend- 


CONVENTIONAL KOOLOHMS 


== | Fed 


Here is en actual comparison between a Sprague Keoolohm resistor and 
@ conventional wireweound! 


Conventional Specifications Keolohm 
2.5 mil. minimum Limiting Wire Size 2.5 mil. minimum 


Diameter 

Weight 

Must not come in Mounting 
contact with chassis (see cbove 
or grounded parts illustration) 


Can be mounted flat 
on chassis or to 
grounded parts 


ability on the high resistance values by using larger wire 
(214 times the cross-sectional area of that used by other 
manufacturers for these same values). 

Koolohms are made with wire that is insulated before 
it is wound. This insulation is a special ceramic material 
having a dielectric strength of 350 volts per mil. at 
400° C. It is heat-proof to 1000° C; fully moisture-proof, 
and so flexible it can be wound on small forms, either in 
short-proof layer-windings, or in high-density pro- 
gressively-wound interleaved patterns. 

Write today for the complete Sprague Koolohm Cata- 
log and sample resistors. 


SPRAGUE SPECIALTIES COMPANY 
(Resistor Division) North Adams, Mass. 


SPRAGUE 


KOOLOKM 


WIRE-WOUND RESISTORS 


A Wire Wound Resistor Isn't Modern UNLESS It’s Wound with CERAMIC INSULATED WIRE! 


DECEMBER 1942 


























































reported .. 


-on the way down. 


The law of gravity still holds good . . 


unit made by American Radio Hardware Co. 


necting link between air and 


ah” to work 


- 


The Phone-Switch Assembly is but one of the many precision instru 
ments whieh are our contribution toward winning this war. Someday 
when it becomes @ parachutist’s job to report a picnic rather than a 


. battle the Phone-Switeh, along with all others of our products, will be 


ARHED F an important influence in the field of civilian communications. God 
CL speed the day. 


| 


ey? 


MANUFACTURERS OF SHORT WAVE « 


ground 


THE LAW OF GRAVITY! 


Man going down... in a hurry. The geography of the territory 


must be surveyed and the movements of the enemy observed ... and 


. and the man at parachute’s end 
must be keen-eyed and quick-minded. However, these important human 


qualities won't help him much without proper equipment. 


An integral part of a parachutist’s paraphernalia is the Phone-Swite's 





BUY WAR BONDS AND STAMPS 


Dmevican Radio Hoaridicare Ec., ne. 


476 BROADWAY, NEW YORK, W. ¥. 


TELEVISION 


RADIO 


Write for Catalogue 


SOUND EQUIPMENT 


ARE a] 


AMPERITE 


BATTERY CURRENT & VOLTAGE 


REGULATORS 


Features:— 


1, Amperites cut battery voltage fluctuation from 
approx. 50% to 2%. 


Ceuta lh et 
— not affected by 
altitude, ambient 
temperature, or 
humidity. 


Compact, light, and 
Te Trike 


Navy, and Air Corps. 


Send us your problem. 


BATTERY VOLTAGE 


VOLTAGE OF 24V 
OC 8) ee a BATTERY & CHARGER 


VARIES APPROX 


WITH AMPERITE 
VOLTAGE VARIES , 


| ONLY 








de-energizing the solenoids blocks the cylinder ports 
but leaves pressure open to tank. 
by-passing of oil, thus conserving hp. and reducing heat 
transfer during a long idle period. Hydraulic Hi-Speed 
Co., 5438 Tireman Ave., Detroit, Mich. 


This is the vital con- 


communications —and it ha 


sec. a 32 kva. demand. 





closed contact. 
de. operation. 


Open center permits 


60-CYCLE INDUCTION HEATER 


Low-voltage, low-temperature induction heater equipped 
with induction coils, able to heat bushings 37% in. out- 


st tad 





» diam. with a 4 in. wall, 35 in. long to 400 or 500 

in 75 sec. with a 25 kva. demand. Heats in 65 
When rated at 150 kva. it will 
heat shafts that are over 7 ft. long by 4% in. diam. 
American Car and Foundry Co., 30 Church St., New 
York, N. Y. 


DUST-TIGHT RELAY 


Solenoid-operated device with normally-open contacts 
rated at 10 amp. de. designed for aircraft specification 


requiring high  cur- 
rent-carrying capacity 
without sacrifice of 
compactness and light 
weight. Will make or 
break 30 amp. at alti- 
tudes up to 40,000 ft. 
Coil, contacts and 
plunger are enclosed 
in a dust-tight hous- 
ing. The unit is cor- 
rosion-proof, meeting 
200 hr. salt-spray test. 
May be furnished in a 
single-pole, single-cir- 
cuit form with nor- 
mally-open contacts or 
in a single-pole, two 


circuit form with one normally-open and one normall) 
Operating coil in either 12 or 24 volt 
May be mounted in any position on a 


FLECTRICAL MANUFACTURING 















For ¢ 
ertie: 
price 
testi 
‘ deta 


DE 









ype l 


Out- 





500 
n 65 
will 
jam. 
New 


tacts 
ation 
cur- 
acity 

of 
light 
re or 
alti- 
O ft. 
and 
osed 
\ous- 
cor- 
pting 
test. 
ina 
-Cir- 
nor- 


ts or 


two 
nally 
volt 


on a 


LING 


1. Insulate wiring systems 

2. Prevent accidental terminal shorts 
3. Act as protective conduit 

4. Guard external cables 


Over 25,000,000 feet of this Fibronized tubing 
now protect the wiring of electrical apparatus. 
This fact proves that IRV-O-LITE meets manu- 
facturers’ requirements. Here’s why they buy it. 


FOR WIRE INSULATION: Because IRV-O- 
LITE has high dielectric strength, it provides 
good insulation protection and takes but a mini- 
mum amount of space. This thin-walled tubing, 
therefore, is especially adapted for use on intri- 
cate wiring placed in confined areas. For easy 
identification of circuits, IRV-O-LITE is fur- 
nished in six standard colors: black, green, white, 


Depend on 


IRV-O-LITE INSULATING TUBIN 


to do these Four Jobs 


FOR TERMINAL INSULATION: Short lengths 
of IRV-O-LITE act as insulating sleeves to pre- 
vent short circuits between adjacent terminals 
and metal parts. Ample protection at these places 
is provided by the high dielectric strength of 
the tubing. Identifying symbols may be marked 
on these short lengths, creating a combination 
wire marker and lug insulator. 


FOR CONDUIT AND EXTERNAL CABLE 
INSULATION: Many manufacturers use IRV- 
O-LITE as both conduit and external cable 
covering because of its excellent physical char- 
acteristics. The tubing is tough, offers high 
resistance to tearing and abrasion, and provides 
additional insulation for the wires covered. It 
resists heat, concentrated acids and alkalies, 
denatured alcohol, and petroleum solvents 











































































































yellow, red and blue. including gasoline. 








Curtiss-Wright Corporation is one of the 
many airplane builders that are now guard- 
ing their wiring systems with conduits of 
IRV-O-LITE XTE-30. 


Photoswitch Incorporated uses XTE-100 
for intricate inside wiring because it saves 
space and assures proper insulation even 
when the equipment heats up. 


Technical Information 
Ms on IRV-O-LITE 
en ee This tubing is extruded in 
two types, XTE-30 and XTE- 
100. Under ordinary conditions 

XTE-30 is recommended. XTE-100 
is better fitted for installations where 
higher dielectric and tensile strengths 
are required and higher temperatuses 
are encountered 












XTE-30 XTE-100 
Dry Dielectric Strength 750 VPM 1000 VPM 
Wet Dielectric Strength 350 VPM 1000 VPM 
Tensile Stgth. Ib. sq. in. 2150 3700 
Elongation... ... 250% 200% 
life at 105 Deg. C. . . 400hrs. 450 hrs. 























Short lengths of IRV-O-LITE XTE-30 are 
applied as terminal insulation on condensers 
made by the Wells Manufacturing Corp. 


For additional information on the prop- 
erties of IRV-O-LITE, sizes available, 
prices and for samples to be used in 
testing, write Department 56 giving 
details about appiication. 


IRVINGTON jes) 


VARNISH & INSULATOR CO. 


IRVINGTON, N.J.,U.S.A. © Plants at IRVINGTON, N. J. & HAMILTON, ONT., CAN. 
Representatives in 20 Principal Cities 





The DeWalt Products Colmenedion utilizes 
IRV-O-LITE XTE-30 to provide ample 
insulation and protection for the cables of 
their electric saw. 
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HERE’S HOW - - 


1. A machine can be idle part of the time and 
go undetected. But a time meter—to measure 
machine use—will spot it. Then a changed 
schedule of work will utilize the machine more 
effectively. 


2. Time meters will tell your customers when 
to service equipment. This avoids costly delays 
and shutdowns. 





Time Meters Help YOU, Too 


By enabling your customers to so schedule work 
that machines are utilized to full capacity, 
time meters can help to avoid the purchase of 
additional equipment that’s not actually needed. 
This may enable you to supply one machine 
instead of two. Thus, you can spread your 
production among more customers. That’s 
important today! 

G-E time meters are available for conduit, 
panel, or switchboard mounting. Telechron 
motor timed, they are dependable and accurate. 
For additional information, ask your G-E office 
for ‘‘Metered Time” (GEA-1574) and Bulletin 
GEA-3299. General Electric, Schenectady, N. Y. 


The Navy ““E’’, for Excellence, has 
been awarded to 92,780 General 
Electric employees in six plants 
manyfacturing naval equipment 


metal or non-metallic base. When in the energized or 
de-energized state, the contacts will remain in the open 
or closed position without chattering, even when sub 
jected to mechanical frequencies of from 5 to 55 cycles 
per second at 1/32 in. amplitude (1/16 in. total travel) 
applied in any direction. Designed for ambient tem 
perature range of from 95 deg. C to minus 40 deg. C 
General Electric Co., Schenectady, N. Y. 


LIQUID COATING FOR RUBBER 


Liquid coating for natural and synthetic rubber prod- 
ucts to render their surfaces tack-free and which may 
be brushed or sprayed on the finished article. Small 
objects may be tumbled in a bath, diluted if desired with 
denatured alcohol. Is fast drying, leaving a clear, 
transparent, flexible surface of high lustre. Glyco 
Products Co., Inc., 230 King St., Brooklyn, N. Y. 


BATTERY-VIBRATOR MEGOHMERS 


Furnishing a steady test potential of 500 volt dec., this 
battery-vibrator type replaces the old-fashioned, hand- 
crank generator type. It 
is much easier to use. 
Thus, the instrument 
does not employ a crank 
for operation of a gen- 
erator but supplies its 
own 500 volt de. instantly 
when the switch is 
thrown to the megohm 
position. Light-weight, 
spillproof, lead-acid stor- 
age battery is built into 
the instrument which is 
chargeable at any time 
from either ac. or de. by 
means of a special self-contained charging cord con- 
tained in a small compartment in the side of the instru- 
ment and instantly available when needed. Two mod- 
els, both with standard megohm range of 0-200 meg- 
ohms. One model has three ohm. scales; 0-2000, 
0-20,000 and 0-200,000 ohms., giving the instrument 
exceptionally close readability from 1 ohm. to 200 meg- 
ohms. Herman H. Sticht Co., Inc., 27 Park Pl., New 
York, N. Y. 





LAMINATED SHEET PLASTIC 


Of the thermosetting, fabric base type, this sheet ma- 
terial when properly processed permits simple and, in 
some cases, compound bending. Formed from sheets 
up, to 49 x 59 in., the material has strength characteris- 
tics equal to those of regular fabric types. Adaptability 
to electrical products of various kinds. Richardson 
Co., Melrose Park, II. 


WAR-TIME METAL 


lectro-plated zinc on steel which may be used as an 
alternate for pure nickel, tin, chromium, aluminum, or 
stainless. Offers an important economy of vital and 
critical metals. Zine provides a protective coating to 
the steel base metal making the sheet highly resistant to 
corrosion and rust. May be bent, stamped, formed, 
drawn, soldered and spot welded to meet most produc- 
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Wherever You Can Use 
-K Self-tapping Screws You Can Save 
Time-Consuming Operations! 


lt has never been claimed that Parker-Kalon Self-tapping Screws offer 
ie best means of making EVERY fastening under ALL conditions . . . BUT, 
lisa fact that, for a very large percentage of metal and plastic fastening 
obs, these famous screws offer a combination of ease, speed and security 


hat no other fastening device or method can match! 


How P-K Self-tapping Screws Simplify Fastening Jobs... 

One easy operation makes a fastening with P-K Self-tapping Screws... 
werely drive the Screws into plain untapped holes. Such simplicity elimi- 
lates tapping and tap maintenance . . . solves the problem of getting scarce 
lps... stops fumbling with bolts and nuts and placing of lock washers... 
oes away with inserts in plastics ... cuts out riveting and welding in hard- 
oget-at places. 

Mt 


art now ... question every fastening! Be sure you can’t employ the sim- 


ile Self-tapping Screw method before you put up with a more difficult one. 


a 


y) 


ELFLTAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY 


_IN TAPPED HOLE 


Call in a P-K Assembly Engineer to check over 
fastening jobs with you. He can show you how to 
search out ALL opportunities to apply P-K Self-tap- 
ping Screws. And, he'll recommend them only when 
they will do the job better and faster. If you prefer, 


mail in assembly details for recommendations. 


Change to Self-tapping Screws Over Night... 

No matter what material you’re working with. .. 
light or heavy steel, cast iron, aluminum, brass, 
plastics ... you can adopt P-K Self-tapping Screws 
to advantage. And you can make the change-over 
without interrupting production. No special tools 


or skilled help are required. Parker-Kalon Corp., 


198-200 Varick Street, New York, N. Y. 
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MODERN BLACK 
FINISH FOR 
ea 5! 


Hundreds of thousands 
of steel items in America's 
industrial war effort are being 

finished and protected with Phyta- 
nium-Blendid Pentrate. Y% wv vw 
Approved-and specified on innumerable blue prints, 
this durable black finish has released great arg 
of strategic metals for other purposes. % vx 
The rich deep black appearance, ‘durability, rust re- 
sistance and friction reducing qualities of Pentrate 
achieved immediate acclaim for steel propeller 
blades, aircraft control bearings, struts, rifles, side 
arms, machine guns, cartridge magazines, gun 
mounts, gauges, close assemblies and hundreds of 
other steel items. 








HEATBATH CORPORATION 
SPRINGFIELD , MASSACHUSETTS 


Canadian Representative, WILLIAM J. MICHAUD CO., Ltd., Montreal 











tion requirements. Supplied in uniformly pre-finis|.eq 
flat sheets which eliminate the slow and costly plating 
of small parts after fabrication. Guaranteed against 
cracking or flaking. Thickness of coating may be va- 
ried to meet requirements and specification. American 
Nickeloid Co., Peru, II. 


ELECTRONIC MOTOR CONTROL 


Soth the direction and degree of torque exerted by the 
rotating magnetic field upon the rotor of an inductior 





i " 4 pia | 
‘ue aaa 


motor may be controlled without moving contacts o1 
commutation of motor current. This electronic control 
does not change the essential characteristics of the 
motor, but only modifies them in degree dependent upon 
the individual design details desired. For example, a 
high resistance or high reactance rotor will retain its 
characteristic operation. The control unit provides ad- 
justable speed characteristics of extreme sensitivity, for 
power instrumentation and measuring services may be 
specified for any two-winding motor in the decimal and 
fractional 1 hp. to 1/6 hp. sizes. W. C. Robinette, 804 
Chester Ave., Pasadena, Calif. 


MULTIPLE LAMP FLUORESCENT BALLASTS 


To reduce the amount of critical materials, save instal- 
lation time and reduce power consumption. These mul- 





tiple lamp-ballasts are for operating three 40 watt lamps 
and four 100 watt lamps. For operation on line volt- 
ages ranging from 250 to 280 volt and applicable to 
circuits in the 265/460 volt Y class. Jefferson Electric 
Co., Bellwood, II. 


MISCELLANEOUS PROTECTIVE COATINGS 


Currently announced are several new coatings for 
product and process needs. A plating rack insulation 
suitable for use with all electrolytic solutions comes in 
a water-clear form for application to metals by dipping 
and baking for half an hour at 275 deg. F. A protective 
coating offering unusual resistance to acids and alka 
lies may be applied by brush or spray and dries rapidly. 
One coat of this will replace galvanizing for exposed 
surfaces and two or more coats will take care of liquid 
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Here’s a né ng motor controls—the NEW 


Westinghouse\ Sage t’s totally new—redesigned 


to meet the § x requirements of today’s 


machines. 


Over-all dim i ler—making it ideal for 
group mounting: ; fications. Yet there’s no 
crowding—all pa nc is ate easily front-accessible. 


The overload relay may nade. itmer manual or automatic 
reset simply by twisting lay reset button—nothing to 
remove or adjust. 1a 

In addition, this new unit has many other exclusive Westing- 
GS q bo oc ain 9 oh * house advantages. There’s the safety of ““De-ion”’ arc quenching 
s for 2 ang ns-*" _ and the dependable accuracy of Bi-metal overload protection. 
lation 4 “ - Write today for Bulletin 3185, giving complete details on the 


es in 
pping 
active 


alka 


west dE Westinghouse MOTORS AND CONTROLS 


liquid 


new Westinghouse Size 2 Linestarter. Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa.. Dept. 7-N. J-21253 
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AIRCRAFT 
PRODUCTION 


.»» NOW STEPPING UP 
WAR DELIVERIES 


Ue They save the worker’s time 


Each nut is a self-contained easy-to- 
handle unit that goes on fast. . . and its 
self-locking action is immediate and 
automatic. 


2. They eliminate the dangers 
of careless assembly 


The locking element is built into the 
nut...no pins, wires, washers, or shims 
that can be forgotten or incorrectly 
applied. 


3. They reduce inspection needs 


With less operations and less parts to 
be checked ...there’s another important 
saving in man-hours. 


There are more Elastic Stop Nuts on America’s 
airplanes, tanks, guns, Naval vessels, and production 
equipment, than all other lock nuts combined. 


>» Write for folder explaining fully 
the Elastic Stop principle 


ELASTIC STOP NUT CORPORATION 


2334 VAUXHALL ROAD + UNION, NEW JERSEY 
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contacts. 
contact with oils, greases or solvents. 
ings Inc., 


Resistance wire wound on a fibre-glass core and pro- 
tected by a fibre-glass braided covering. 







This coating, however, is not suitable for 
Protective Coat- 
Sox 56, Strathmor Sta., Detroit, Mich. 





FLEXIBLE HEATING ELEMENT 


Available in 


any length, this flexible heating element may be used as 
a flexible power resistor. While providing the desir- 
able properties of unbreakable and virtually indestructi- 
ble glass it is almost as flexible as silk so that the unit 
can be readily bent and compacted to fit snugly about 
parts to be heated and jammed into very tight spots. 
May be made to any required length and provided with 
any type terminal, wattage ratings are from 1 to 4 watt 
per body in. depending on the specification point. Op- 
erating temperatures up to 750 deg. F. For tempera- 
ture control of ovens for oscillating radio crystals, the 
heating of aviation and marine instruments, localized 
heat for chemical apparatus and laboratory equipment, 
etc., etc. Clarostat Mfg. Co., Inc., 285 N. Sixth St., 
Srooklyn, N. Y. 


SMALL FRACTIONAL HP. MOTOR 


Wrinkle finished, 1/120 hp., 12 volt, and with a speed 
of 6000 rpm. this small fractional horsepower motor is 





designed for aircraft aerial camera specification. Ball 
bearings, weight 14 oz., it has a diameter of housing 
2 3/16 in., overall length not including shaft 3 7/32 in., 
with shaft extension 1 in. and shaft diam. 0.1875 in. 
Signal Electric Mfg. Co., Menominee, Mich. 


SCREW THREAD CALCULATOR 


An aid to the engineer-designer for faster and easier 
work in the specifying of fastening and adjusting 
screws. Slide-rule type device covers wide range of 
standard dimensions for coarse and fine thread series, 
for Woodruff keys and for pipe threads. Elemoto 
Sales Co., Teaneck, N. J] 
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IS CHROMIUM PLATING YOUR ANSWER TO 
EXTENDING THE LIFE OF VALUABLE TOOLS AND EQUIPMENT? 


CHROMIUM PLATING 
may reclaim them— 
give them longer, 

more accurate life! 


This booklet describes many applications » 


No worn GAUGES should be scrapped today without 
first determining whether or not they can be reclaimed, 
simply by chromium plating the gauging surfaces slightly 
oversize and then finishing to the correct dimensions. 
Your present stock of gauges thus treated can be made to 
last indefinitely, for chromium plating will bring them 
back to size over and over again. 

In addition, performance of these gauges shows a 
marked increase in life—in some cases as much as seven 
or eight times that of unplated gauges. Extreme hardness 
and abrasion-resistance of chromium is the answer. Also 
the non-galling property eliminates seizing. And the 
exceedingly fine polish obtainable permits gauges to be 
finished to a desired size or shape without any of the 
defects usually present in a burnished surface. 


FOR MANY OTHER TOOLS AND PARTS 


This is just one of countless ways in which chromium 
plating saves valuable man-hours and materials for war 
production . . . by extending the life of a wide variety 
of parts subject to wear and corrosion . . . by reclaiming 
many hard-to-replace machine tools and parts which have 
been worn or machined off-size and would otherwise 
have to be scrapped. Successful application of chromium 











plating for both new equipment and salvage include:— 
ball and roller bearing parts, drive shafts, axles, pistons, 
cylinders, cylinder liners, rollers, mixing, grinding and 
drying machinery parts, as well as many types of taps, 
dies, reamers, jigs and fixtures. 

The helpful booklet shown above describes these ap- 
plications in detail. It may assist you in meeting some 
of today’s most urgent production and maintenance prob- 
lems. A copy of “The Last Thousandth of an Inch that 
Speeds Production” is yours for the asking. In writing 
please mention Electrical Manufacturing. 


UNITED CHROMIUM 
INCORPORATED 


51 East 42nd Street, New York, N. Y. 


Waterbury, Conn. 


Detroit, Mich. 






















No matter what your engineering-design problem may be, there is probably a direct lead 
to the solution of its motorization angle in the tabulation below. Large or small, standard 
or special, the motor offerings of advertisers in ELECTRICAL MANUFACTURING are com- 
prehensively covered. 


To use, merely select the basic character of the performance desired (from the vertical 
classifications and sub-classifications) with due regard for the realities of the to-be-available 
energy supply (as covered primarily by the A, B, C, D and E key letters). Relate all other 
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Wound rotor 
Shaded pole 
High cycle 
Normal torque, « «a 
normal starting crrrent B 
Normal torque, 
low starting current _B 
High torque, 
low starting current = B 
High slip 
Low starting torque, 
normal starting current 


Low starting torque, 
low starting current 


“Low voltage < 110-220. |A| G |A| ABCDE 
<<... “KX | ABCDE 
Protected A | ABC] A, 
Enclosed A) ABG 1A. 
Splash-proof ~ | ABC am ae 
Explosion-proof a Pas =e 
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yar time product? 


desired features and the makers who supply such components can instantly be identified. 


Thus, the availability of any desired feature or characteristic as well as the nature of the 
complete offerings of any manufacturer are quickly known. 


For any further information that may be required, qualified readers are invited to write 
our Director of Reader Service. 


For the addresses of companies herein listed see heading of Motors in the “Guide To 
Buying” section of this issue. 
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“‘MEGGER”’ Tester 


is ALWAYS READY for use 


When the need arises for emergency insulation testing of 
electrical equipment—it calls for immediate and positive 
action. “Megger” Insulation Testers are a/ways ready for 
use, day or night, even in the most remote, isolated, in- 
accessible locations. The self-contained hand-cranked 
generator is a source of power that is reliable and wholly 
independent of any battery or other outside source. The 
““Megger”’ Tester is a complete unit in itself. 

For occasional use, for periodic tests and for emergency 
tests, your “Megger” Tester is a/ways ready. If you do not 
have full information on how to use and operate “Megger”’ 
instruments, write immediately for a free copy of the Pocket 
Manual of ““Megger’”’ Practice, No. 1420-Q. 


James G. Biddle Co. 


PORE Ris tis Medel ia Le TINT Te YT Ye att Se 


WIRING HARNESSES 


(Continued from p. 70) 


ployed or, for mass production, a foot-operated ber 
device may be used. Motor-driven crimping machines 
are available for staking lugs for mass production. 

Another type, the crimped, is somewhat similar to 
the staked but the indenture, or indentures, are at 
right angles to the wire to which the crimping firmly 
attaches it. Both the staked and the crimped types of 
terminals are being widely employed in the fabrication 
of wiring harnesses for machine tools, aircraft, auto- 
mobile, radio, and marine work. 

With many types of terminals, especially those used 
in the make up of harnesses, it is desirable that the 
lug shall not only be firmly attached to the wire but 
that arrangement be provided to also fasten the wire 
insulation to the lug to prevent the insulation from 


B 


UPPORTING 

methods in- 
clude (A) mount- 
ing brackets, ser- 
rated to fit (B) 
brackets with 
sponge rubber 
supports and (C) 
clips for pre- 
assembled term- 
inal block sup- 

port. 


stripping from the wire. This is especially important 
in the case of woven or braided insulations which 
might otherwise become unraveled and allow the wire 
to be bared. There is of course no danger of un 
winding of the synthetic insulations but an insulation 
support is nevertheless at times desirable to prevent 
sharp bending where the wire enters the shank of the 
lug. 

Frequently the insulation support is simply a thin 
metal extension of the lug for a distance along one 
side of the wire which, after the insertion of the wire 
into the lug, is bent around the outside of the insula 
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FLEXIBLE VARNISHED OIL TUBING- fe 


requirements of a sieeve 


meeting t 
inst breakdow", 


insulation 
moisture a 
acid and oil influences- 


VARNISHED GLASS TUBING- 


for those applications where extremely high heat 
resistance becomes the above-oll consideration: 


EXTRUDED TUBING- 


where extreme sub-zero temperature resistance 
to any of the effects of embrittlement becomes 9 


prerequisite. 


WIRE IDENTIFICATION MARKERS—ANY size, ANY 
color, any length oF any marking- Strict compli- 
ance with Army , Navy and Aijr Corps specifica 
tions. 





WAR PRODUCTION BY 


a tthern Sudustiiall 
Chemical Company 


7.41 ELKINS STREET SO. BOSTON, MASS. 


PLASTIC SPECIALISTS 
FOR OVER 24 YEARS 


AY 


IRCUIT identification 

methods are numer- 
ous, but with color 
coding in eclipse. A 
Treated-fabric sleeving, 
with printed circuit sym- 
bols, for slip-on use. 
B—Collar adhesives with 
numbers. C—Fold- 
around, self-adhering 
types with word desig- 
nations. D—Some metal 

types. 


Quick Delivery 


ON CAPACITORS! 


Lisiummel : 
AL Condenser 
Corp. through | 
a new distribu- 
tion plan en- 
ables you to 
secure small 
lots of con- 
densers locally. 
Contact theIn- ; 
dustrial Con- F 
denser district 
office nearest 
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you. Le eS go RAI tion and pressed firmly into position. In the crimped 


ADDRESS 
Box 1052 
Dallas, Texas 
117 Water St. 
Boston, Mass. Hancock 0200 
1406 S. Grand Ave. Richmond 
Los Angeles, Calif. 6161 
235 9th St. Market 
San Francisco, Calif. 4166 
Box 1202 Asheville,N.C. 7149-J 
27 Park Place 

New York, N. Y. Barclay 7-4977 
Rm. 220-—Medical Arts Bidg. 
34th and Broadway 

Kansas City, Mo. Westport 5323 


TELEPHONE NO. 


Logan 6-1685 


ENGINEERS ATTENTION! 


ADDRESS TELEPHONE NO. 
1456 Waterbury Road Academy 
Lakewood (Cleveland), Ohio 4932 
2434 W. 22nd St. 
Minneapolis, Minn. 
1135 Lincoln Tower 
Ft. Wayne, Ind. Anthony 5278 
2016 Third Ave. 

Seattle, Wash. Seneca 1088 
Lutz (Tampa), Fia. 99-144 
6432 Cass Ave. 
Detroit, Mich. 
401 N. Broad St. 
Philadeiphia, Pa. Walinut 4163 


Kenwood 
2833 


Madison 6300 


Condensers immediately 


available from distributor’s stocks meet Army and Navy 
requirements . . . Industrial Condensers are specified where 


precision is vital... 


Capacitors to 150,000 volts— 


WRITE FOR COMPLETE NEW CATALOG. 


INDUSTRIAL CONDENSER CORP. 


1725 W. NORTH AVE. 


CHICAGO, U.S. A. 


Manufacturers of Quality Oil, Wax and Electrolytic Capacitors 


form of terminal, a supporting sleeve of light metal 
covers the shank of the lug and extends for a length 
over the insulation after the wire has been inserted. 
The crimping process simultaneously crimps the sleeve 
onto the shank of the lug as well as to the outside of 
the insulation. 

(C) Wire Supports. The harness having been as- 
sembled, it is then mounted on, or within, the product 
with which it is to be employed. In some conditions, 
where the wiring harness is to be carried on the outer 
surface of the product, it is often advisable to carry 
the assembly through rigid or flexible conduit, but for 


| the larger products, such as milling machines, grinders 


and other machine tools as well as automotive, aviation 


| and marine products, this is not usually necessary as 


the wire assembly is built into the product frame the 
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RING 


LINES PER SQUARE INCH 


70 % 


CORE LOSS CURVES for the U-S-S Transformer 52, 
1 suitable grade of electrical steel for large power 
transformers, such as those illustrated. For complete 
engineering data on all grades of U-S-S Electrical 
Steel, write for your copy of Technical Bulletin No. 2, 
using your business letterhead. 


aerial 


STEEL 
ie 7 weal 


MORE ENERGY ror 


WAR PRODUCTION 


...a No. 1 job for Electrical Steel 


<< OW can I build the greatest 

possible capacity of depend- 
able, efficient equipment and still 
work within the limits of available 
materials?” 

That’s a question transformer 
manufacturers are asking themselves 
in these days of conservation. But as 
war production leaps ahead and new 
generating facilities are installed, 
heavier power transmission loads are 
inevitable. That means more trans- 
formers. 

So war conditions make quality 
control even more important. If the 
proper electrical steel is used in a 


transformer, less steel may be needed 
for satisfactory performance, and on- 
the-line operation can be safely pre- 
dicted. 

When you use U-S-S Electrical 
Steel in your equipment, you can 
count on every lot to meet the core 
loss guarantee, as well as our high 
standard of magnetic and electrical 
efficiency. Continuous laboratory 
control at the mill keeps quality con- 
sistently high in every grade. If you 
need help on any problem involving 
the application of electrical steel, 
write us. Our specialized engineers 
are at your service. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Scully Steel Products Company, 





Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 








































A Universal Timer for Time 
Delay and Interval Timing. 
> Six timing ranges including split 
second timing. Instantaneous push button 
and sustaining contact control. Accuracy 
with complete interchangeability. Un- 
limited life guarantee. 

Used extensively on: Injection 

Molding Machines - X-Ray Apparatus 

Automatic Spraying Equipment - Process Con- 

trol + Automatic Machine Tools - Welding 

Equipment - Embossing Presses - Automatic 


Uae 


Write for Bulletin 901 on Electronic Timers 


Investigate the Photoswitch Electric Eve Safety Control... 
a stops machinery instantly when foreign object enters protected 
danger field. Prevents injury to workers — costly damage to machines. 
Write for information on your Safety Control problems. 


PHOTOSWITCH INCORPORATED 


PHOTO-ELECTRIC & ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
CAMBRIDGE, MASS. District Offices in all Principal Cilies 


















“FIRST AIDS” 
TO EFFECTIVE 
CONVERSION 


With Our Products =Our Help! 


ar products involving electrical assemblies often have no 
counterpart in commercial construction. Functional results 
may be asked that require the most exacting co-ordination of 
wire, insulation and winding methods. For years, we have 
helped manufacturers to solve complicated design problems. 
This experience is yours at any time, without obligation. 


WE MANUFACTURE: COILS—wound with 


MAGNET WIRE— _ magnet wire to specifi- 
Round solid copper cation. 

insulated with enamel, WARNISHED INSU- 
Formvar, cotton, silk, LATIONS—Cambrics, 
Nylon, paper, Fiberglas tapes, paper, silk, silk 
orcombinationsofthese. substitutes, Fiberglas. 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 
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PRODUCTS 


ARNESS wiring permits considerable flexibility. 
These hinged-door mounted relays are energized by 
the braided-in harness, terminating as shown. 


walls of which provide ample mechanical protection. 
When, as often occurs, the starter or controller is 
mounted on a swinging door to permit access to the 
interior of the product, flexible conduit is used to carry 
the assembly from the control to the product. 

Taping of the complete assembly is frequent practice 
although, with assemblies of small wires such as pilot 
and control connections, taping may be omitted and 
the wires grouped and tied together with one or two 
bands of friction tape.t In the more complicated 
harnesses, the entire assembly after fabrication is bound 
together with woven braid which permits tapering of 
the assembly as the number of wires decreases. 

Such a harness as is usually run along the inner 
wall of the product should be supported in order to 
retain it in its pre-designed place. Harness supports 
are frequently provided by fastening the assembly to 
the wall of the product with standard pipe clamps 
which should, however, be protected against injury to 
the wires by placing fiber insulating cardboard between 
the clamps and the wires. 

Harness clamps which are designed for this particu- 
lar purpose are available and perform a double func- 
tion. They may be snapped around the assembly to 
hold the wires together before installation and also 
serve for the attachment of the harness to the walls 
of the product. These clamps, or supports, are lined 
with extruded plastic cushions, or cushioned with 
sponge rubber, to protect the wires and prevent abra- 
sion. A snap latch permits easy insertion or removal 
of the wiring from the clamp which may be fastened 
to the product wall by the screw fastening of a sup- 
porting bracket or through a hole in the back of the 
band which permits the insertion of a screw which is 
tapped into the product wall. 

Speed in assembly is also obtained by the use of a 
plastic strip terminal block to which all of the wires 
may be connected at the bench and the plate as a whole 
inserted in a terminal box in which it is held in place 
by a pair of clips that are riveted to the back of the 
box. When the wires have all been connected to the 
terminals on the plate, the entire unit is placed inside 
of the box and the plate is snapped into the spring 
arms by which it is held rigidly in place. 


(D) Identification. When numbers of wires are 





_ See, “Tapes For Every Insulation And Product Need,” 
September 1940. 
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THERMADOR transform- 
ers are ‘““THERMATITE” 


Aviation Audio Transformer 
(Thermatite treated) 


treated. THERMATITE is a 
process of accurate heat controlled vacuum im- 


pregnation, using the best grade of materials. 


This process has been developed and improved 


by ten years of daily use by the same personnel 


and supervision. 
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THERMATITE impregnated transformers will 
therefore stand extreme conditions of climatic 
change. This is very important with their wide 


use all over the world. 


EXPERIENCED ENGINEERS AT YOUR SERVICE 
May we be of assistance in engineering and 
producing transformers to meet your specific 


requirements ? 


THERMADOR ELECTRICAL MANUFACTURING CO. 
5119 S. Riverside Drive, Los- Angeles, Calif. 


REPRESENTATIVES -— Les Logan, 530 Gough St., San Fran- 
cisco, Calif. @ Verner O. Jensen, 2607 Second Avenue, Seattle, 
Washington @ M. J. Klicpera, P.O. Box 3113, Houston, Texas. 
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Accurate 

Coil Winding 
with Unskilled 
Labor 


Automatic controls insure accurate winding of 
layer-wound coils on the No. 103 Coil Winder. 
One operator—even when unskilled—can super- 
vise two or more machines. 


Wire turns automatically counted . . . ma- 
chine stopped at completion of coil. Breaks 
automatically detected, machine stopped. 
Wire and cotton guided mechanically. 


Write for free Bulletin 103. Address P.O. Box 1605 


UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 





portrait of a heart... 


Without it a thousand bombs can miss their mark. 


Upon its ability to function perfectly in temperatures 
which may vary a hundred or more degrees in as many 
seconds can well depend the fate of a nation. 

We are privileged to supply springs which are 
necessary for the successful operation of precision bomb- 
sights and the same accuracy of manufacture which is 


so essential in its production is available to you. 


Write, wire or better still . . . phone us. 


AMERICAN SPRING 
0F HOLLY inc. vous, micrican 








combined in a single group, as with wiring harnesses 
it is essential that some means be employed for the 
proper identification of each wire or set of wires. This 
has heretofore been largely accomplished, especially i: 
the case of control wiring, by the use of wires having 
insulation coverings of different colors so that each 
service may be easily recognized. While this has pro 
vided an excellent and most satisfactory method, how- 
ver, this is now being discouraged by the War Pro- 
duction Board during the present emergency since 
color coding places a demand upon the wire manufac- 
turers for larger stocks than would be necessary if but 
one or very few colors are used. This has resulted in 
an increasing demand for other means of identification 
such as bands, tags or labels that may be attached to 
the wires and which carry suitable identification marks. 

The former practice of employing heavy paper or 
cardboard labels attached by strings to the wires has 
served its purpose but has been superseded by more 
permanent and satisfactory methods which involve a 
saving in expense and labor of application. 

A largely used form of identification marking is by 
metal bands, of U shape, upon which the identification 
is stamped or printed and the band placed around the 





Heavily armored harness section leads to these control 
units on a machine tool. 


wire and firmly clamped down thereon. A_ most 
familiar example of this type of banding is found on 
approved flexible cords which carry an Underwriters’ 
Laboratories inspection label at five-foot intervals. 
Special pliers designed for applying such tags or bands 
may be used to advantage. Such markers have in the 
past been made from brass, copper, tin or aluminum, 
the latter having been most popular. Now, due to 
emergency shortage of critical materials, zinc plated, 
soft steel is being largely substituted. For use on such 
de. wiring, as for field and coil winding, these markers 
may be obtained with embossed arrows to indicate the 
direction of current flow and also with embossed mark- 
ings of “series” and “shunt.” Flat tags, provided with 
a clamping tongue and slot, are convenient for carrying 
more information than can be placed on a band. They 
are made in sizes suited to a minimum of \% in. diam. 
and a 134 in. maximum. 

As a further conservation of critical materials the 
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SUPERIOR ARC RESISTANCE 


188 SECONDS 


Specific Gravity 


Tensile Strength 7,500-12,000 lbs. per sq. i 
25,000-35,000 Ibs. per sq. i 
16,000-20,000 lbs. per sq. i 
— Flatwise 16,000-20,000 Ibs. per sq. i 
GCE SNORE 555/005 3 dy ce vieswasmesens 0.6-0.8 ft. lbs. per in. of notch 


Compressive Strength 
Flexural Strength — Edgewise 


(Charpy or Izod) 
Surface Hardness 104 Rockwell M 
40 Brinell 
Maximum Heat Resistance 80°C (176°F) 
Moisture Absorption—24 Hour Immersion 
Thickness in Inches 

WUE. dasere weteeeeeduien 3.5% -4.5% 

DHE i ioe ot ose us cane 3.0%-4.0% 

BO a ear e eter eee 1.5% 

ise ween wees 0.70% 


Dielectric Strength—Short Time Test 
Thickness in Inches 


700-900 volts per 
550-700 volts per 
500-700 volts per 


Dielectric Strength—Step by Step Test 
Thickness in Inches 

450-650 volts per 
550-600 volts per 
350-500 volts per 

PE COI kos és dad ccicecasecce 4.40 

Det TOE. i iicewcvicicicds evad dew dhe 0.037 

BOM TOM. cis 56. 6ka ccenscacsecesstcoes 0.162 

Arc Resistance 183-188 Seconds 


These properties were determined in accordance with accepted ASTM methods. 





® SUPERIOR ARC RESISTANCE 

® HIGH DIELECTRIC STRENGTH 

® LOW MOISTURE ABSORPTION 

® HIGH STRENGTH-WEIGHT RATIO 


MARATHON CHEMICAL COMPANY 


Div. of Marathon Paper Mills Co. 





LIGNOLITE 


A LAMINATED LIGNIN 


WISCONSIN 


PLASTIC 


FOR ELECTRICAL INSULATION 





LIGNOLITE with its superior arc resistance makes 
an unusually efficient electrical insulating material. 


Its arc resistance of 183-188 seconds* is superior 
to that of most laminated plastic insulating material 
in general use today. 


LIGNOLITE is readily adaptable to most fabricat- 
ing operations. 


No critical materials enter into the manufacture of 
LIGNOLITE. It is therefore readily available for all 
applications. 


Produced in black, satin, or molded sand blast 
finish—in 46-inch x 46-inch sheets in thicknesses 
from 1-64th-inch to %-inch and 40-inch x 40-inch 
sheets in thicknesses over %-inch. 


The sandblast finish makes LIGNOLITE particu- 
larly adaptable for panel board use because of its 
non-reflecting qualities. 


* Determined by tests made at Electrical Testing 
Laboratories according to ASTM standard #D495-41. 


Readily Available 


Test LIGNOLITE Yourself 


@ We will gladly send you 

a LIGNOLITE sample FREE 

for your personal inspection 
and test—write today. Also ask for a copy of our 
latest bulletin. 
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Desert Heat, tropic sweat, arctic sub- 
cold, ocean salt—they’re all alike to 
tough Harper Fastenings. 

That's why these versatile workers 
have been drafted for service in tanks, 
ships, planes—wherever fighting equip- 
ment has to fight rust and corrosion, 
extra stress and strain. 


WELL NAMED “EVERLASTING” 


Harper Fastenings—bolts, nuts, screws, 
washers, rivets and special items— are 
made only of brass, bronze, copper, 
Everdur, Monel or stainless steel. 


4320 STOCK ITEMS 


Harper Service is unique for the tremen- 
dous stock, including many hard-to-get 
items—and special machinery for turn- 
ing out off-standard items with unusua! 
speed. 


A REFERENCE ESSENTIAL 


Harper's Catalog is actually an invalu- 
able reference volume—80 pages, 4 
colors, 193 illustrations, packed full of 
useful data. Simply ask for it on your 
company letterhead. 


The H. M. HARPER COMPANY. 

2609 Fletcher Street . Chicago 

45 West Broadway * New York City 
Offices in Principal Cities 


HARPER Chicago 


EVERLASTING FASTENINGS 
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use of paper or of flexible composition is increasin 
in popularity, one reason being that, either one of thes: 
may e attached by “dry labeling” as made possible b 
a coating on the inside of the label of an adhesive thai 
readily sticks to the wire without the need of any mois 
ture. Such labels, when purchased, come mounted on 
cardboard or paper from which they are easily strippe 
off for use as needed. The advantages of these mark 
ers are that they adhere smoothly to the wire, will no 


peel off under the influence of heat or moisture, may 
easily be removed by stripping after which they leave 
no unsightly marks upon the wire insulation. 


COORDINATE THE DESIGN FACTORS 


OR CONVENIENCE of installation it is some 
H times more practical to employ two, or even more, 
separate harnesses for the complete wiring of a prod 
uct. By this means, cross-over connections may be 
avoided and the connections accomplished with a min- 
imum amount of copper. Thus, to illustrate, an incom- 
ing line and its harness may be used for bringing the 
connections to one side of a distribution panel while a 
second harness carries the wiring from the panel to 
such of the integrated elements as may be most con- 
venient. This is especially applicable to the wiring of 
such products as involve a complicated control panel 
and a number of motors, or relays. Such use of a mul- 
tiple harness is shown in one of the accompanying 
photographs of the harnesses, before installation, for 
an automatic thread grinder. A second photograph 
shows the harnesses as installed in the machine pre- 
vious to the mounting of the control panel which is 
shown separately in a third photograph. 





ONDUIT and wiring assembly for aircraft integra- 

tion. Both the complete unit and individual con- 

ductors are here adhesive-label coded for rapid assembly 
and assurance of freedom from error. 


Where harnesses are to be employed for a standard- 
ized line of products which are to be produced on a 
quantity basis, a very complete study is desirable in 
order to accomplish two essential results, namely, the 
shortest possible connections to the various elements 
and its corollary, the conservation of material. A care- 


ful trial layout must therefore be made before the reg- 


ular production of the harness is undertaken. 

A recommendable practice to follow in preparing the 
layout of a harness assembly is to first wire the product 
in the usual cut-and-try method paying particular at- 
tention to both appearance and material conservation. 
After the wires are in position they should be taped 
and tied together to indicate the portions which are 
to be braided. After this the assembly is removed 
from the product, the various wires measured for ob- 
taining dimensions of the complete harness, and the 
braiding applied. From the measurements thus ob- 
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This permanent tracing paper is 
transparentized with Albanite 
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No oil, no wax—but a remarkable new trans- extra strength to stand up under constant 

parentizing agent developed in the K&E corrections, filing and rough handling. 

laboratories—produces this truly permanent ALBANENE has a// the working qualities 
tracing paper! ALBANENE is made of 100% you've always wanted—and # will retain all 
long fiber pure white rags—treated with these characteristics indefinitely. 

Albanite—a new crystal clear synthetic solid, Make ALBANENE “prove it” on your own 
lard- physically and chemically inert. ALBANENE drawing board. Ask your K&E dealer or 
aS will not oxidize, become brittle or lose trans- write us for an illustrated brochure and 
le in parency with age. generous working sample. 

, the Equally important, ALBANENE has a fine 

rents hard “tooth” that takes ink or pencil beauti- EST. 1867 

care- fully and erases with ease ... a high degree KEUFFEL « ESSER CO. 
reg- of transparency that makes tracing simple NEW YORK — HOBOKEN, N. J. 

and produces strong sharp blueprints ... CHICAGO - ST. LOUIS » SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 
g the 
duct 
r at- 
ition. 
taped 
1 are 
loved 
- ob- . OIL. Most acai ALBANITE isa crystal- 

— ed widttorekind (MM chemically unstable, [iM free trem oil and’ tas 
s ob- oll. Mineral oil is oxidizes easily. Papers physically and chemi- 
nally wastable, treated with vegetable caer a es : oO 
i tes completely. Pa- Se eae ‘Albancne is unatlected 
RING Ms brittle, turn yellow and 


by harsh climates 
will not oxidize with 
age, become brittle or 
lose transparency. 









opaque with age. REG. US. PAT. OFF 


THE STABILIZED TRACING PAPER 
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foul isd AUTOMATIC 


ELECTRIC RELAYS 
from SUEZ to the SOLOMONS 


This is a war of electrical control—and we'd like to tell 
you about the scores of ways in which Automatic Electric 
Relays are helping the armed forces—in tanks, aircraft, ships 
and guns. But the telling might give aid to the enemy, so this 
interesting story will have to wait. 

Meanwhile, if you are designing or building war products 
that use electrical control, you can save time and effort by calling 
in the Automatic Electric field engineer nearest you. He will 
be glad to work with you in selecting the 
apparatus best suited to your needs. 

Ask him also for our 80-page catalog 
describing the complete line of Automatic 
Electric Relays, Switches and other con- 
trol apparatus. No other book treats the 
subject so completely. Or write to us 
direct; and we'll forward a copy promptly. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 


1033 West Van Buren Street, Chicago, Ill. 


RELAYS 


AND OTHER CONTROL DEVICES BY 


AUTOMATIC & ELECTRIC 


130 












| 


tained a second trial harness is then fabricated and 
installed. It may be found that a twist used in making 
the installation will increase somewhat the length of 
certain of the wires and corrections must be made be- 
fore the final assembly is completed. The corrected 
assembly is then used for the preparation of drawings. 
In the manufacture of the harness, the wires are first 





TANDARD, three-button, push button station with 

lights inside the buttons. This sub-assembly for 

Warner & Swasey turret lathes is fabricated in bench 

operations with color-coded conductors, terminals and 

push button station to be transferred with a separate 

motor starter sub-assembly to the machine assembly line 
and there integrated at the proper time. 


cut to length and the terminals attached. These are 
then hung from a rack upon which are located pins in 
positions that determine the relative lengths of the 
various extensions. This rack has marked upon it the 
points at which the junctions are to be made. At 
these points the wires are taped together to indicate 
the various branches and the complete harness, when 
removed from the rack, is braided with the position of 
the braid ends being determined by the taped sections. 
The branches are, of course, braided first in order that 
their junction with the main portion of the harness 
will be covered by the final braid which covers the 
entire assembly. 


In Which We Erred On Fig. Nos. 

To the Editor: 

Illustration (Fig. 12) accompanying your “Dy- 
namic Balancing Insures Low-Vibration Rota- 
tion,’ November 1942, indicates that Gisholt 
balancer requires two runs to obtain the run-out 
and phase readings required to indicate unbalance 
corrections. Actually these readings are all ob- 
tained in one run. Furthermore, the statement in 


regard to the rotor being first balanced statically 
is incorrect as this particular machine is normally 
used to indicate in one run the four measurements 
useful to the operator in determining how much 
correction to apply and where to apply it. 


Jackson Hazlewood, Advertising Manager, 
Gisholt Machine Co., Madison, Wis. 
Yes, Mr. Hazlewood, the reference on p. 59, 
in paragraph 2, column 2, should have been 
to Fig. 14. The Editor 
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AR’S demands for more and more brass are being 
met on schedule by Western. Modern equipment, 
like the “hot mill” pictured above, keeps our produc- 
tion in “high.” It is rolling out miles of metal each day 
for the war program. 


Perhaps our experience in producing brass for specific 
needs, and our rigid policy of always meeting the spec- 
ifications, would be useful to you—now, for your war 
needs, or for your post-war commercial production. 
We'll be glad to discuss your requirements. 










Brass...Phosphor Bronze...Nickel Silver | 
BRASS MILL DIVISION } 


Western Cartridge Company 
East Alton, Illinois 


BRASS 


PRODUCTS 
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GET LONGER LIFE from your rubber-sheathed cords 
and cables by protecting as far as possible against con- 
ditions that accelerate failure... by unusual care in use, 
repairing promptly and properly. 








1 SUN AND HEAT Avoid as far as 


possible exposure to direct sun rays, 
or high temperature from outside, 
y or from overloading. 


EO 


SS 


- 2 ABRASION AND KINKING Use 


guards such as planking or piping 
where possible, and operate to avoid 
kinking. In operating reels, use the 
largest practical size drum. 


3 OIL AND GREASE Wipe off regu- 


larly and clean with a washing soda 
solution. Remove from oil exposure 
as soon as possible. 





4 OVERLOADING Check actualload 


against rating; also fuses and circuit 
breaker contacts. Correct temporary 
wiring as soon as possible. 





TO REPAIR, tape all nicks and cuts immediately and 
shellac the taped areas. Trim back broken sheath, tape 
and patch vulcanize whenever possible. 








IDEAS ARE AMMUNITION... Why not share yours? 


Your operating or maintenance ideas for ex- 
tending the life of electric wires and cables are 
solicited—please send them in. We'll pass them 

along to many others working to speed Victory. 


ROEBLING 


JOHN A. ROEBLING’S SONS COMPANY 





TRENTON, NEW JERSEY Branches and Warehouses in Principal Cities 





HEATING UNITS 


(Continued from p. 84) 


3 in. of each end. Heaters with special alloy tubes ar 
available for applicaions where the liquid would hay 
corrosive action on the standard heater tube. 

Whereas straight tubular heaters often project from 
the head, singly or in groups, or in loops, special shaped 
tubular heaters for easy, quick installation in water-base 
fHuids, as in steam tables, coffee urns, sterilizers, and 
humidifiers, are designed for use where the minimum 
uid depth is about 2 in. In one type of copper 
sheathed tubular heater for steam tables, two loops pro- 
ject on either side of and at right angles to the brass 
head. For average conditions, a steam table 18 in. long 
by 20 in. wide requires about 750 watt per ft. of length, 
a table 24 in. long by 30 in. wide about 1 kw. per ft. of 
length. 

A heater which can be inserted through clean-out 
handholes in most coffee urns has four loops of heater 
tube bent at right angles to the head. For ordinary re- 
quirements, 1 kw. per gal. of urn capacity is sufficient. 
A 3-kw. heater will heat 5 gal. of water from 50 deg. F. 
to boiling in 1 hr., or in 45 min. if the urn is preheated 
from use. 

Immersion heaters should be installed at the bottoms 
of tanks and should be kept covered with at least 2 in. 
of liquid. The foregoing figures aid in making esti- 
mates of the power required in somewhat similar situa- 
tions. 

Making a cast-in heater with a large radiating sur- 
face which will be evenly heated and will withstand 
relatively high temperature is easily accomplished by 
purchasers of steel-sheathed tubular units by simply 
placing the heater in a mold and pouring molten iron 
around it. Such heaters are used in electrically heated 
pots for melting tin, lead, babbitt, and solder; as hot 
plates for heating mixing cylinders, autoclaves, molds, 
and many other devices. They form the basic principle 
of the cast-in immersion heaters suited for melting 
lead, solder, babbitt (containing no copper), tin, type 
metal, and similar alloys, except smelter and zinc. Tu- 
bular heating units cast into aluminum convection sur- 
faces are used as air heaters. 

Finned tubular heaters, consisting of tubular heat- 
ers with a steel fin edgewise wound, or with fins other- 
wise placed around them, and brazed thereto, give great 
strength and increase the radiating surface to many 
times that of the tubular sheath, thus producing great 
heat capacity at relatively low heat density because of 
the permanently tight construction and efficient heat 
transference to the surfaces. The completed assembly 
is given a heat-resisting finish and is resistant to rust. 
They are available in diameters of 1% in. and in various 
lengths. These heaters are used in applications such as 
air ducts with forced draft, blower-type electric heaters, 
and industrial heaters requiring heated air blasts, where 
they may be mounted straight, or bent into U, ring, o1 
special shapes. 

Refractory cast-in heaters comprise a_ cast-in 
chromium resistance element laid by hand in an insulat- 
ing medium through repeated firing under high tem- 

perature, forming a heating element substantially a 
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The A-B-C’s of the Future! 


We woutpn’r KNow for sure, but it’s our guess that 
apple pie “like mother used to make” will still be No. 1 
on the hit parade with the men of tomorrow. 

But one thing we are certain of ... Durez phenolic 
plastics and resins are going to make some startling inno- 
vations and improvements in the American conception of 
the kitchen! Yet it isn’t necessary to take our word for it! 
Listen, rather, to Mr. Reinecke, who designs before he 
speaks: 

There is no limit to my personal enthusiasm for Durez 
phenolic plastics and resins. Their heat resistance and 
dielectric strength make them the logical material for 
the kitchen I have visualized here. Their smooth, lustrous 
and colorful finish naturally appeals to the style-con- 
scious American woman. Their mass-production econo- 
mies and precision-molding characteristics find ready 
acceptance with manufacturers. Actually, their proper- 
ties are so well developed that this future kitchen could 
be built today!” 

We don’t have to tell you why Durez plastics and resins 


DUREZ.. plastics that Lt the job 


IDURED 


DUREZ PLASTICS & CHEMICALS, INC. 





DECEMBER 1942 








are not being used to build such kitch- 
ens today. Like every other American 
industrial product, they’re being fed to 
the production lines of our arsenals. But 
when victory is ours...among the mul- 
titude of plastic products you'll be buy- 
ing, here’s the a-b-c of your new kitchen! 





J. O. REINECKE, 
Industrial Designer 


A. Sliding Durez plastic door of 
table-height broiler-oven. Door 
slides upward to prevent heat loss. 


B. Walls, cabinet doors, work top 
and drawers of Durez resin-bonded 
plywood. 


C. Electric appliances move directly 
into place above work top and elec- 
tric plates. 


D. Open-top refrigerator drawers 
reduce loss of cold air. Drawers 
spaced at various points around the 
kitchen; temperatures controlled for 
articles used at each station. 


E. Electric plates and sunken ccok- 
ing utensils with Durez plastic han- 
dles to be located at advantageous 
points, instead of being grouped as 
on present-day stoves. 


F. Plumbing fixtures to be finished 
in Durez plastics and have plastic 
controls. 


G. Light-weight Durez plastic sink. 
Finish cannot chip, stain or mar as 
it goes all the way through the 
molded piece. 


H. Water and drain controls are 
foot-operated by means of Durez 
plastic pedals. 
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1172 WALCK ROAD, N. TONAWANDA, N. Y. 
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ON WAYS TO SOLVE 
UNUSUAL PROBLEMS 
WITH ELECTRIC HEAT 


. 
it 





NO. 3 OF A SERIES » WESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTSBURGH, PA. 





“Blind”’ riveting (to fasten 
points accessible only from 
FOR one side) has long been a 
1 bottleneck in building and 

LOADED” RIVETS repairing planes. An ingenious 

new solution to this problem 

is the use of ‘‘explosive’’ rivets*—rivets with an actual 

charge of explosive in the shank. When heat is applied 

to the head, the explosive expands the other end and 
sets the rivet! 


HEAT CONTROL 


Westinghouse heating engineers helped solve this 
problem by developing a controlled head for an electric 
riveting iron* powerful enough to set off the charge, 
yet light enough for easy portability. The head is 
heated by a Westinghouse ‘‘Corox”’ heating unit cast 
in the riveting iron head. A “Built-in Watchman” 
(bi-metallic) type Westinghouse thermostat, with ad- 
justable temperature range, allows the same iron to 
be used for many sizes and types of rivets. 


Electric heating units and controls are solving 
many war production problems. Perhaps electric heat 
can be used in your manufacturing. Call your local 


Westinghouse office for specialized engineering help. 
jJ-10240 
*Developed by E. I. du Pont de Nemours & Company (Inc.) 


Westin 
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homogeneous whole, hermetically sealed against de 
structive elements, fumes, oxidation, moisture, etc. 

A simple heating element used for electric curlin; 
irons and the like consists of a resistance wire woun: 
helically around a core of asebstos yarns and insulated 
with felted asbestos. 

Heating cables. These flexible, lead-covered cable 
containing resistance wire and felted asbestos insula 
tion, for low-temperature heating up to 165 deg. F. can 
be readily bent and formed for various uses. The heat- 
ing effect can be extended along a line or spread evenly 
over a wide area, or easily concentrated in certain areas 
because of the pliability of the cable. Such cables con- 


















































IGH rates of heat 
delivery may be 
A— 
This cartridge type is 
used for heating liquid 
forced through tubes. 
B— The 4000 watt finned 
coil is for forced connec- 
tion air heating. 
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tain No. 19 AWG nickel-chromium resistance wire hav- 
ing a resistance gradient of about 0.5 ohm per ft. and 
permit a gradient of 7 watt per ft. These cables are 
about % in. diam. over the sheath and available in 60 
and 120 ft. lengths for operation on 115 and 230 volt, 
respectively. 





EXPOSED HEATING ELEMENTS 


LECTRIC heaters with elements consisting of re- 
sistance wire or ribbon, mounted in refractories 

for various forms of heating through air convection and 
some radiation without contact with the oven, etc., have 
many uses, some in competition with enclosed elements. 
Melting pots for solder, babbitt, paraffin, wax, or 
rosin, with temperature ranges up to 950 deg. F., have a 
wide range of uses in manufacturing processes where 
small quantities of soft metals, etc., are used. In one 
general type, the heating element consists of nickel- 
chromium wire threaded into insulators and supports. 
As an example, a melting pot of 10-lb. solder capacity 
and a content of 30 cu. in., controlled by a 3-heat snap 
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BUILT BY 
HOWELL ELECTRIC MOTORS CO. 


Visit a certain paper products plant in which more than 300 
Howell motors are working, and you'll come across these three 
Squirrel Cage (High Torque) Motors driving forming presses. 
Inside them, you'll find SiS Ball Bearings assuring quiet, smooth 
running, a permanently-maintained air gap, and long life. And 
you'll agree that this is the result of precision manufacture, carefully 
selected materials, and the “know how” of motor bearing manu- 
facture. For further proof, check the performance of the thousands 


of SALSIF’-equipped motors in every industry. 5170 


EDUSIP INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 


BALL AND ROLLER BEARINGS 









































BROTHER, 
THIS 18 


‘AVOlO MISTAKES! 
Guard precious war drawings with 
this special-process tracing cloth 


Mistakes mean delays, and America’s wartime job is 
to speed production! Give war jobs the best! That 
means specially-processed Arkwright Tracing Cloth. 

Arkwright is made by a highly technical method on 
costly machines. The surface is clear, smooth — never 
“humpy.” Ink lines won’t spread or “feather” —nor 
crack or chip in drying. Years from now, drawings will 


be fresh and clear — truly permanent! Guard your war 


work this way. Arkwright Finishing Co., Providence, R. I. 





TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 
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switch, provides a temperature range up to 950 deg, 
This size will melt a full charge of solder in 35 mi 
with an input of 500 watt, thus requiring about 0 
kw.-hr, for the purpose. 

Hot-plate heaters consist of standard range hes 
ers with the resistor in a refractory in recesses or cha 
nels in the bottom of the alloy top plate. 

Air heaters designed for applications requiring ten 
peratures up to 750 deg. F., or even up to 1150 deg. F 
contain heating elements consisting of one-piece nicke 
chrome ribbon wound spirally between two separated 
heavy porcelain insulators. 

A radiant-type hot plate contains a heating element 
of the coil type supported in a refractory porcelain 








TRIP units range 
from (A) _half- 
around and full 
around to (B) offset 
submersion types. 





brick. A polished reflector reflects the heat upward. 
The frame is fitted with a jack-screw permitting the 
heater brick to be pressed against the bottom of the sur- 
face being heated. 

A fabricated convection unit originally designed 
for electric heating furnaces of the box-type, air-draw, 
salt, pit, and conveyor types, consists of a continuous 
bare nickel-chrome ribbon folded to form a series of 
parallel vertical strips in series which are made rigid by 
forming each vertical section in the arc of a circle. This 
adds to the strength of the element, prevents a tendency 
to sag, and permits free radiation with no heat locked 
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F one of your problems is springs—dependable 
| springs, that you must have in reliable quantities 
to keep your production at its peak—perhaps we 
can help you. 

With our organization running in smoother-than- 
ever form we are producing more and faster and 
better products—to help you produce more, faster 
and better. We've learned short cuts and through 


WHAT TYPE 
DO YOU NEED, 
HOW MANY 
AND 
WHEN? 


experience have accumulated “know how” that is 
saving much time, trouble and headaches. 

That is why we feel that your seemingly tough 
spring problem may find an easy answer here at 
Accurate. If you will show us what type—how 
many—and when you need springs or wireforms, 
we'll come up with answers you may find pleas- 
antly surprising. 


Send for the new Accurate “Handbook of Technical Data”. 
It's handy, compact, informative. You'll be glad to have it. 


ACCURATE SPRING MFG. CO., 3817 W. Lake St., Chicago, Illinois 
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TT geil Bilal stl ae 
entire exterior of motor frame. 





BALDOR offers you totally enclosed, 
Serle lM hile Me Me bie stl 
design in integral sizes at same 
prices as standard motors. 


When you specify BALDOR, you get 
Special Motor features at NO EXTRA 
COST to you. 


(If required, Class 2, Group G, Underwriters’ label 
git MMe tae ht ule l-le C) 


BALDOR ELECTRIC COMPANY, ST. LOUIS, MO. 


Representatives in Principal Cities 





behind the element. These units are welded together 
fit the application. They are used in standard furna 
at temperatures up to 1500 deg. F. and as high is 
2000 deg. F. for brief periods. 

In the complete construction, the strip is mounted 
refractory grooved supports rigidly held in a chro: 
steel frame, the latter being supported on an insulating 
plate. In a complete unit for an electric furnace, t 
whole forms a plug which is inserted into the side 
the furnace. 

Ceramic electric heating elements. These e) 
tremely refractory cylindrical rods and tubes manufac- 
tured from silicon carbide, whose special characteristics 
are low current density, high electrical resistivity, and 
high emissivity factor, produce furnace temperatures up 
to 2750 deg. F.; withstand loading from 20 to 110 watt 
per sq. in. of radiating surface, are available in capaci- 
ties up to 60 kw. from '% to 3 in. diam. and in lengths 
from 4 to 72 in. 

The ends of the rods are made with a denser struc- 
ture and lower electrical resistivity to provide a sharp 
temperature gradient from the body of the element to 
the contact member, hence are commonly referred to 
as “cold ends.” ‘The heating elements have spring ter- 
minal mountings designed to maintain a pressure suf- 
ficient to insure electrical contact and hold the elements 
in position. 

These elements are used extensively for ceramic heat- 
ing processes. They are also used in tiny resistors, as 
in radio receivers. The heating elements are effective 
in radiant and convection heaters and similar devices, 
one type of radiant heater being rated at 8 kw. 

The incandescent-filament lamps used for commer- 
cial drying and heating purposes convert about 90 per 
cent of the kw. input into heat, most of which is in the 
infra-red portion of the spectrum. Radiant heat, the 
kind of heat radiated from the sun, depends upon 
neither conduction nor convection but is transmitted 
from the lamp directly to the surface on which it falls 
without useless or wasteful heating of the atmosphere. 

Like light itself, everything connected with radiant 
heat is speedy. Since there are no ovens to be heated, 
no time is spent in starting or warming up. The start- 
ing period is no greater than that required to switch on 
a lamp. Temperatures may be controlled, either man- 
ually or automatically, by switching on or off. 

The three general specifications points for radiant 
heat in industrial products are the evaporation of water, 
drying surface finishes, and increasing the tempera- 
tures of materials to facilitate manufacturing processes. 

Lacquers, enamels, paints, photographic negatives 
and prints, blue prints, photostats, motor and trans 
former windings, food products, textiles, glue, ink, etc., 
are among the articles dried by radiant heat. In all 
cases, the ability of the material to absorb the radiant 
heat must be considered. As examples, whereas 30 
min. was formerly required to bake synthetic “splatter” 
finishes on gas furnace parts, only 8% min. are required 
with radiant heat. Where 1% hr. previously was needed 
to dry a coat of paint on a vehicle body, the operation 
is completed in 20 min. with radiant heat. 

One type of 250-watt bulb has a metallic reflector 
applied to its inner surface and hermetically sealed 
where it is free from oxidation and the collection ot 

dust, dirt, and fumes. 


ELECTRICAL MANUFACTURIN( 





See 


Ris 
on: 
fro) 


rub 


the 
cra 


eas 


ess 
to 
last 


are 


eq 
flex 
ma 


wh 
































nufac 
Tistics 
y, and 
res up 
UO watt 
‘apaci 
engths 


struc 

sharp 
lent to 
red to 
ie ter 
‘e suf- 
ements 


c heat- 
ors, as 
fective 
levices, 


ymmer- 
90 per 
; in the 
at, the 
; upon 
smitted 
it falls 
sphere. 
radiant 
heated, 
e start- 
itch on 
r man 


radiant 
f water, 
-mpera- 
ocesses. 
-catives 
trans 
nk, etc., 

In all 
radiant 
reas 30 
platter” 
equired 


- needed 
eration 


reflecto1 


sealed 
ction o! 


rURIN¢ 








ANI TER 


Rising and falling with the waves...men 
on arubber raft... human lives snatched 
from the sea... by a thin layer of inflated 


rubber. 


Important? Yes. It’s important that 
the thin sheets of rubber be kept free of 
cracks and blisters, that the raft unfold 
easily, that it be safe when it’s needed. 

That’s why rubber life rafts are proc- 
essed in special air conditioned rooms. . . 
to make the rubber tough and long- 
lasting. Room temperature and humidity 
are maintained more exactly than ever. 

To do jobs like this, air conditioning 
equipment must be more precise, more 
flexible, more compact. Required “cli- 
mates’’ must be reproduced faithfully ... 


wherever and whenever wanted. 
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General Electric has already taken an 
outstanding part in developing this new 
kind of air conditioning for war indus- 
tries. After the war, all users of air condi- 
tioning will benefit from the lessons we 
have learned in meeting these stringent 


war requirements. 


More people will enjoy air condition- 
ing because it will be more compact . . . 
more economical. Cars will have it. Also 


planes and boats. Small stores, as well 


~against WATER 


as large, will want it to increase sales, 
to keep goods fresh. Factories will de- 
mand it as an aid to production. 

The place to turn for this new equip- 
ment will be General Electric . . . a logical 
source of heating, refrigeration, air con- 
ditioning, and heat transfer equipment 
of all kinds. Turn to G-E. 

Air Conditioning and Commerical 
Refrigeration Department, Division 4.27, 
General Electric Co., Bloomfield, N. J. 


stir CZ. /, te ° by 
GENERAL @ ELECTRIC 
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TUNGSTEN, 


PLATINUM, 


The Sensitive Contact Metal 


Developed by Fansteel for 


SENSITIVE RELAYS * MAGNETOS * VOLTAGE 
REGULATORS * THERMOSTATS ¢ LIGHT 
PRESSURE, LOW CURRENT APPLICATIONS 


In almost any application where platinum 
or platinum-iridium contacts are suitable. 
Fasaloy No. 12 will normally give equal 
or better performance, often at lower cost. 


Fasaloy No. 12, rich in platinum, is as 
highly resistant to arcing, pitting, trans- 
fer, mechanical wear, erosion and corro- 
sion as many platinum-iridium alloys; yet 
it contains no scarce and costly iridium. 
It has a high melting point, excellent con- 
ductivity, and maintains its extremely low 
contact surface resistance after long 
service. 


Test Fasaloy No. 12 on your Prod- 
ucts: Interested manufacturers can 
arrange for comprehensive tests of 
Fasaloy No. 12, or any other Fansteel 
contact metal, on their own products. 
Write for details. 


“ANSI EE 


METALLURGICAL 
CORPORATION 





ELECTRICAL CONTACTS FOR ALL PURPOSES 
MOLYBDENUM, 
FASTELL METALS 


SILVER, 
FASALOY METALS, 


NORTH CHICAGO 
ILLINOIS 







*T. M. REG. U.S. PAT. OFF. 


| years of research 


INSTRUMENT SELECTION 





‘Continued from p. 92 


the approximate reading is sufficient for the moment 
for closer readings the observer may come nearer 
Proper illumination of the scale with a general lay-out 
of room lighting to avoid glare or reflection from the 
glass is an important factor for readability. 


EYE-VALUES FOR SCALES 


CCOMPANYING diagram indicates approximate- 
lv the relation between scale length and the dis- 
tance of observation for various sizes of instruments. 
The figure is drawn on the basis of one per cent accu- 
racy of indication. Greater distances are possible in 
proportion to greater tolerance in errors of reading. 
The resolving power of the eye has a limit of an 
angle of vision of about one minute. This refers to 
normal eyes, which can distinguish two lines as sep- 
arated when the distance between the lines subtends an 
arc of one minute. One per cent of a 5 in. scale (0.05) 
subtends an arc of one minute at a distance of 14 ft. 
A black division line 0.02 in. 


thick, as used in most 


HIS voltmeter 
is of the 
switchboard type 
and has a scale 
about 6 in. long 





switchboard instruments of this size, subtends an arc 
of vision of one minute at a distance of 7 ft. These 
data check fairly well with conclusions reached from 
some actual reading tests with observers having normal 
eyesight. 

Last but not least, in the selection among the many 
makes on the market, there is the question of quality. 
There are many hidden elements of quality which do 
not appear upon the surface, such as the material and 
processing of the pivots, springs, magnets and other 
parts, skill in design and workmanship, based upon 
and which only the most careful 
breakdown test would bring to light in advance of 
actual service results. To make such tests requires 
exceptional laboratory facilities and knowledge. Thus, 





| two instruments from different makers might even be 


identical in size, principle, general appearance and even 


| in initial accuracy as first received, but the one will 


continue in accuracy and reliability for many years 
while the other will soon deteriorate and be found to 
give erroneous results and in general be unreliable. 
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There was atime when motors were 
selected with a generous horsepower rating for 
protection against overloads. 

Today ...conserve materials essen- 
tial to the war effort! Specify Fairbanks-Morse 
Motors with Copperspun Rotors for the power 

: you need ... but no more. That saves money for 
1 are aah 4 you and releases critical materials for planes, 
“hese i guns, ships, and tanks! 
from ey eo) a | a The winding of the Copperspun 
yrmal : ed | ies 7 Rotor is centrifugally cast of COPPER in one 
i, TEEéEe piece. It provides electrical and thermal charac- 
— ee i ci a = teristics that give this motor the stamina to stand up 
iin i | ia under the most severe service without mechani- 
a cal failure. You can operate a Fairbanks-Morse 
h do Motor with Copperspun Rotor at its full rated 
Capacity continuously and indefinitely without 
fear of damage from overloading. 


Fairbanks, Morse & Co., 600 S. 
Michigan Avenue, Chicago, Illinois. 
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PERMANENT 
MAGNETS 


‘The Arnold Engineering Com any 
produces all ALNICO types including 


ALNICO V. 


All Magnets are completely manufactured 
in our own plant under close metallur- 
gical, mechanical and magnetic control. 


‘The Arnold Engineering (Company 
freely offers engineering assistance in 
the solution of your magnetic design 
problems. 


All inquiries will receive prompt attention. 






‘THE ARNOLD FINGINEERING OMPANY 


147 EAST ONTARIO STREET 
CHICAGO, ILLINO!S 














IN WAR BONDS AND STAMPS 





INVEST 10% 



























Electrolytic type 
with standard octal 


base; wax-filled and 
oil-filled paper 





ty with standard 


Widest choice of 
standard capacities 
and voltages. Spe- 
cial values to order. 
* 
Units firmly held in 
standard sockets. 
Where subjected to 
severe vibration, 
mounting lugs are 


eS Especially for electronic and minimum “time out” for ca- 
industrial equipment, operat- pacitor servicing. 
ing day after day, Aerovox We'll gladly send the en- 
plug-in capacitors are the gineering data on these plug- 
logical choice. The plug-in in capacitors. Or on any 
feature permits instant test other types to meet your par- 
and replacement. There is a_ ticular capacitor requirements. 


in Canada 


AEROVOK CANADA LTD. 
Hamilton, Ont. a 
EXPORT: 100 Vas , 





GEAR FINISHER DESIGN 





(Continued from p. 96) 


and Start button is pressed. The machine cycle is then 
automatically completed using 2, 4 or 6 traverses o1 
passes as per set-up and the Start lamp lights indicating 
the gear is finished and machine can be unloaded and 
reloaded. The work is removed and new work is in 
stalled and Start button again pressed. Production is 
thus obtained with a minimum of effort on the part of 
the operator by the simple handling of the work and the 
operation of the Start button. 

The motor starters and interlocking contactors are 
mounted on two sheet steel panels located in compart- 


Cee 2s Se ee ee 


I ac, on AS ee 
° rit eS 


Fig. 12 FB LECTRICAL control plate containing inter- 
locking contactors, starters, control fuses, 
and timer. Designed and built by the Fellows 

Gear Shaper Company. 


ments with hinged doors, D and E, Fig. 1. Panel, 
Fig. 13, contains a magnetically operated line safety 
switch P, compound pump motor starter SPM and re- 
versing starter and control for crowning motor (if 
supplied). The line safety switch removes power from 
all control contactors and motor starters on machine 
when its coil is de-energized through the operation of 
door switches by the opening of either of electrical con- 
trol compartment doors or the doors over change gears 
or other mechanism, or the pressing of the power Off 
push button. One such door switch DS is shown in 
Fig. 9, thus automatically protecting the operator when 
the door is opened covering traverse feed change gears. 

Panel, Fig. 12, contains the remaining motor revers- 
ing starters, 110 volt control fuses, contactors, and a 
time relay TR,. The panels are wired with oil resisting 
synthetic rubber insulated solid wire with 600-volt in- 
sulation. The same type of wire is used in the machine 
except that it is stranded. All terminal boards are 
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Tips for Designing Air Impelling Units 








No. 2 of a series 


RIGHT 


INLET RING 


INLET RING 


HOUSING 





LEAKAGE AND 
RE-CIRCULATION 


LEAKAGE AND 
RE-CIRCULATION 


HOUSING 


Zz 





A. DIAMETER OF BLOWER WHEEL INLET 
B. DIAMETER OF HOUSING INLET 


The Diameter of the Housing Inlet should not 
exceed the Diameter of the Blower Wheel Inlet 


XPERIENCE shows that a ratio of .95 of the housing 
inlet diameter to the diameter of the blower wheel 
inlet is best for efficient performance, except in the case of 
high pressure wheels, which require less air and where this 
ratio may therefore be less. However, in no instance should 
the diameter of the housing inlet exceed that of the blower 
wheel inlet, or loss of air pressure will result (see diagram). 


The function of the housing inlet ring is to facilitate the 
flow of air into the blower wheel and to prevent leakage or 
re-circulation at this point, thereby helping to maintain the 
desired pressure. 


Therefore, the inlet ring should never be omitted, even 
where installation of the wheel must be made through the 
housing inlet. Where the wheel is not installed through 
the housing inlet, the inlet ring may be formed in the 
side plate, but care should be taken that the ratio of .95 is 
maintained. 


This important rule of blower design is but one of many that 
affect the performance of air impelling units. Manufacturers 
of any product requiring the movement of air are invited to 
consult Torrington’s Research Laboratory, preferably during 
the early design stages. No obligation, of course. 


“ TORIR IN G TOWN 


MANUFACTURING COMPANY, TORRINGTON, CONN. 


DECEMBER 1942 


MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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It 1s an Electrical Unit 
A COIL BASE 


As such it must be made with care, skill and precision. 





Coil performance depends on this base. 





For dependable results make sure of alll these factors in 
tubing for coils: 1) Maximum strength, 2) dimensional 
accuracy, 3) highest insulation, 4) lightest possible 
weight. 


PRECISION 
Paper Tubes 


Spiral wound dielectric 
kraft, fish paper, trans- 


parent cellulose, or com- 






binations 





Coil-base engineering at its 
best:—Heavier heat-treated 
Compression (more strength); 
lower moisture absorption; 
closer sizing to dimensions 
(tolerances to .002”); weight 
and space saving. 


MADE TO YOUR 
SPECIFICATIONS 


Any length,round, oval,square, 
rectangular—any 
thickness, any ID 
or OD. Ask for 


samples and prices. 







SQUARE 







ad 








Also Manufactur- RS ER 






PRECISION PAPER TUBE CO. 
2035 W. CHARLESTON ST. 








ers of Precision Bobbins, Coil forms Spools. 





CHICAGO, ILL. 





marked with numbers corresponding to those on t! 
wiring: and schematic diagrams. All wires betwe 
panels, motors and equipment in machine are tagg: 
with hard fibre tags marked with numbers according to 
diagram. 

The elementary or schematic diagram (Fig. 3) cove 
the electrical equipment and its interconnection in 
concise and accurate manner while the wiring diagram 





LECTRICAL control plate with line safety 

switch, pump motor starter and crowning 

motor control. Designed and built by the 
Fellows Gear Shaper Company. 


Fig. 13 


(Fig. 2) shows the same equipment but pictured more 


as it appears on the control plates and in the machine. 
Each has its real purpose but both are necessary for 
proper maintenance of machine. 

In summarizing this design story, it can be said that 
the seven objectives have been reached. ‘This has been 
proven in the field by continued quality production from 
the machines, and by photographs indicating the rugged- 
ness and stability of the machine. The ease of set-up 
and operation has been shown by the descriptions. 
Compactness without crowding is clearly seen. 

Safety has been emphasized throughout, from the 
location of the push buttons and set-up buttons, to the 
door switches on the doors over electrical and change 
gear compartments. 
production lines. 


Reliability is proven by results in 
Electrical devices which have been 
tested individually to stand up under millions of opera- 
tions, are here combined successfully with simple me- 
chanical devices to bring about the achievement of the 
ultimate goal. 


d 





TOP THAT 10 PER CENT BY NEW YEAR’S 


To increase the number of wage earners regu- 
larly buying War Savings Bonds, through payroll 
deduction plans, from 21 millions to 30 millions, 
the U. S. Treasury is sponsoring a “Top That 10 
Per Cent By New Year's” program. 
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CAST FOR 


Finishing operations include die 
straightening in hydraulic presses. 


ArmaSteel* 


LEADING ROLE IN INDUSTRY 


Is Right When It Gets to You 


There’s no room for misfits in the daily shipments of Arma- 
Steel castings that leave our foundry for varied assignments 
in industry. Long before the finishing operations are per- 
formed, any defective castings will have fallen by the 
wayside under a barrage of checks and tests—magna-fluxing, 
deep-etching, chemical analysis, electric-resistance tests, 


and others. 


While flaws are few and far between, it is important that 
what rejections there are should take place in our plant, 
not yours. Your only concern is to take full advantage of 
the savings in machining time and tool wear that ArmaSteel 
castings effect in your manufacturing operations. ArmaSteel 
replaces critical materials and improves the performance 
characteristics of vital parts in a variety of applications. 


Write for information. 


Saginaw Malleable Iron Division 


General Motors Corporation Saginaw, Michigan 


CAST FOR A LEADING ROLE 
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TYPICAL 
APPLICATIONS 


Diesel pistons for heavy- 
duty locomotives... Auto- 
motive piston rings, cam- 
shafts, Hydra- Matic 
transmission gears, drive- 
shaft universal yokes, 
clutch throwout collars, 
valve rocker arms... 
Refrigerator crankshafts 
and connecting rods . . 
Washing machine drive 
gears. 








*Reg. U.S. Pat, Off. 


INDUSTRY 
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AND SO THEY SAY 


(Continued from p. 71) 





it will use all the broad powers given it by Congress t 
bring every small plant possible into a great drive fo 
victory.” 


WALTER D. FULLER, President, Curtis Publish 
ing Company, Chairman of the Board, National Asso 
ciation of Manufacturers (before the St. Louis Rotary 
Club )— 

“In these days of crisis we can afford to sacrifice 
everything but the structure of our society. If we care 
fully preserve that structure we can regain whatever we 
need to sacrifice and more. But if we throw that struc- 
ture on the scrap heap we will have junked everything 
that is precious. We will be the losers regardless of 
how many victories we win on the field of battle. 

“The realities are that we are fighting to open the 
door to an amazing new world. There is no gift of 
paternalism half so precious as the gift of opportunity.” 


W.H. MILTON, Manager Plastics Department, Gen- 
eral Electric Company 

“The plastics industry has journeyed far from the 
gimcrack, novelty, ash tray era of a few years back. 
Our engineers point out that while metal is strong, wood 
light and glass transparent, plastics can be all three. 
The great demand for plastics—because it does certain 
jobs better—has made the material critical and available 
only on high priority for essential needs. 

“Hundreds of manufacturers of consumer items, now 
unable to obtain the metals they formerly used, are be- 
sieging plastic suppliers only to discover that such ma- 
terials are restricted to essential war uses and can no 





longer be specified for cosmetic cases, toys and toaster 


bases.” 


CLIFFORD F. HOOD, President, American Steel 
and Wire Company (addressing Hardware Manufac- 
turers and Wholesalers at a joint association meet- 
ing )— 

“Even with the release of some items in the future 
for civilian use I cannot see for the duration of the 
war any possibility that you can be supplied on anything 
but a quota basis or some form of regulation handled 
by the government. 

“Priorities are our marching orders and are to be 
executed to the best of our ability, not tomorrow, nor 
next week, nor next month; not at our earliest con- 
venience, but now—today !” 


STACY MAY, Director of WPB’s Statistical Division 
(announced to the Controllers Institute of America at 
its annual meeting )— 

“War expenditures of the Federal Government this 
year will be well over $50 billion with a national in- 
come of perhaps $115 billion and in 1943 war expendi- 
tures should approximate $90 billion. 

“When there is one customer whose 1943 demands 
will come close to absorbing what was the gross out- 
put for our economy in 1940, the ordinary operations 
of a free market must necessarily be supplemented by 
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is the word that fits Oster 


—~wa 
pRACTIONAT Electric Motors ‘ 


H. P. 


It’s the right word, because there is a solid 
foundation for Oster dependability. Fifteen 
years of manufacturing experience. Estab- 
lished standards of precision. A veteran labor 
force, accustomed to working together. A 
background of thorough engineering. A per- 


formance record (as original equipment on 
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a 


A 

Oster appliances) that includes years of serv- 
ice for various departments of United States 
and foreign governments . . . All these are 
facts that back up your good judgment in se- 
lecting Oster. Remember Oster as a name 
worth remembering, in the fractional H. P. 


field. John Oster Mfg. Co., of Ill., Genoa, Ill. 
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SHALLCROSS 
INSTRUMENTS 


are tools of War-Time Production covering a 









wide range of activity. Shallcross Engineers 
have much experience in the design and con- 
struction of specialized equipment. Submit your 


problem to Shallcross ... and if your project is 





o part of the War Effort we will find time to 
determine the correct answer. Dept. D. 10. 


HALLCROSS MFG. CO. 


COLLINGDALE, PENNA. 








elaborate controls which can be exercised with intellj- 
gence only in the light of accurate information. Please 
try to visualize the kind of information you would 
wish to have for the operation and controllership of 
an enterprise of this magnitude and I think that it will 
make for tolerance of even the formidable demands 
that are being made upon the establishments you rep- 
FeSent. | 

“At present the WPB is getting not too much but 
too little information from war-time business reports, 
However, close collaboration between government stat- 
isticians and individual controllers will simplify the 
report problem. Future requests for data will flow 
through government agencies with which business has 
become accustomed to dealing.” 


ELMER DAVIS, Director of the Office of War In- 
formation (reporting to a special Senate committee )— 

“The chief grievance of the small businessman is 
the mode of application of government policies requir- 
ing sacrifice rather than the implied sacrifice itself, 
The small manufacturer, retailer and businessman is 
bewildered by the complexity and apparent contradic- 
tions of price-fixing, rationing and other wartime regu- 
lations. This attitude parallels the general public’s 
disposition toward certain aspects of the government's 
information policy. 

“Most small businessmen appear to be exerting con- 
siderable effort to conform with government regula- 
tions as far as they are able to comprehend them. There 
emerges from the confusion, however, the prevailing 
opinion that price-fixing is a good thing, not only for 
the customer but for them. They seem ready to make 
their share of sacrifices but are critical of the govern- 
ment methods involved in the imposition upon them 
of those sacrifices.” 


HENRY J. KAISER, shipbuilder, (addressing a Sen- 
ate Military Affairs Subcommittee )— 

“T am in favor of compulsory licensing of all new 
inventions and developments, without compensation, 
for the duration of the war. Upon the ending of 
hostilities, however, those inventions should be turned 
loose. In peacetime, inventors should be permitted to 
reap their harvests and to have the incentive for more 
inventions. 

“Do not look upon the production of a three- or 
four-day cargo ship as publicity stunts. If that were 
all that the building of ten-day, five-day and four-day 
ships meant we should not have done it. Such pro- 
duction might much better be looked upon as ‘incen- 
tive stunts’ for in each case the result has been that 
ships have been made in shorter times thereafter. Im- 
provements made as ships were built faster have spread 
to other yards and the productive average as a whole 
has been increased.” 


ROBERT V. YOHE, chemical division, B. F. Good- 
rich Co. (addressing a Farm Chemurgic Council re- 
gional conference )— 

“Within two years after Pearl Harbor the United 
States probably will be depending on American syn- 
thetic rubber to fill 90 per cent of its rubber needs. 
The swiftness and completeness of this switchover 
stands in contrast to the situation in Germany now 
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YOU‘’LL BE DELIGHTED WITH 


THIS TEN FEATURE FINISH! 


EGYPTIAN LUSTRELESS BLACE 
BAKING ENAMEL Meets All 
Requirements of Quartermaster 
Spec. JQD-144. 


This superb new coating for 
Equipment Hardware made of 
ferrous or zinc alloy metals offers 
manufacturers the following ten 
required features: 


1. Resistance to Accelerated Weathering. 
2. Resistance to Salt Spray. 

3. Resistance to De-lousing. 

4. Resistance to Chemicals. 

5. Resistance to Cold. 


THE EGYPTIAN LACQUER MANUFACTURING CO. 


6. Resistance to Boiling Water. 
7. Resistance to Petroleum Solvents. 
8. Resistance to Abrasion. 


9. Flexible — (Will not readily chip, 
check, or flake.) 


10. Completely lustreless. 


Note especially the lack-lustre 
(dull) finish — comparative tests 
invited. EGYPTIAN meets all re- 
sistance requirements with a 
lustreless finish —a difficult lab- 
oratory achievement. 


Send for Government “Spec.” Book EM12. 


ROCKEFELLER CENTER, NEW YORK, N. Y. 


EGYPTIAN 
CTT 7 et) i. | 
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These are a few of the more 
importantGovernment’’Spec.’* 
finishes which we can furnish. 
For more complete list send 
for “Spec.” book. 


ES-680 
SYNTHETIC TYPE 
PROTECTIVE COATING 
* JQD-144 
LUSTRELESS 
BLACK BAKING 
ENAMEL 
AXS-736 
CLEAR FINISH 
FOR STEEL CARTRIDGE CASES 
AXS-680 
LUSTRELESS LACQUER ENAMEL 
FOR AMMUNITION 
AXS-684 
TYPE | and tt 
LUSTRELESS PAINT FOR AMMUNITION 
3-162-A 
NITROCELLULOSE LACQUER ENAMEL 
FOR AMMUNITION 
P-27-b-2 
ZINC CHROMATE PRIMER 
34 
ZINC CHROMATE PRIMER 
AN-TT-P-656 
ZINC CHROMATE PRIMER 
PXS-979 
LACQUER ENAMEL FOR AMMUNITION 
(CELLULOSE TYPE) 























































| \ 4 aud uot a minute lost! 


Every few minutes, 24 hours a day, another DeJur 
Meter, another DeJur Potentiometer, another DeJur 
Rheostat is on its way to join up with America’s 


fighting forces on land and sea and in the air. 


Here is as thrilling a story as any that American 
industry has recorded so far. A dramatic merger 
of men, mind and materials...an overnight swing 
from peacetime pursuits to wartime speed-up, and 
not a single minute lost . . . a transition from 
normal working habits in a small Connecticut 


town to never-ending production which is reflected 


wherever the flag flies. 


Out of all this—with your help and ours —will 
come final victory. Equally important, will come 
new developments, new discoveries that will far 


transcend anything in the past. 


Write. wine on phone for Mew Catalog 1-61. Dept.G i 
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Use the Safety Switch 
with the new switching 
principle—the 


Shutlbrak 
Switch 


This high quality, horsepower rated 
heavy duty industrial switch embodies 
entirely new ideas in design and con- 
struction — including 
SHUTTLE Type Operation... 
Line Pressure Contacts... 
Kamklamp Fuseholders... 
2) Pressure Type Cable Con- 
nectors... Extra Size Wire 
Space... Front Operation... 
Harmonizing Appearance. 
Capacities at present: 30 to 600 amp., 
handle—fuses not acces- inclusive, for volts AC or DC, and 
sible when ON. 575 volts AC, in 2, 3 and 4 poles. 





Type A, in ON position; 
door interlocked with 


(Larger capacities in preparation. )} 


Approved by Underwriters’ Laborato- 
ries as an Enclosed Switch. 

For detailed information and prices 
write for Bulletin No. 59. 


Frank Adam 


ELECTRIC COMPANY 
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estimated to be ‘living on 75 per cent synthetic rubbe: 
although that country has been hard at work on suc! 
developments since long before the last war. 

“This country is endeavoring to do before the en 
of 1944 what no single industrial concern of the great 
est proportion would dare attempt to do in fifteen year 
even if it had all the scientific brains of the countr 
at its disposal. 

“Already, almost all essential rubber articles can bi 
made from this ‘all-American’ rubber including hun 
dreds of important products being used by our armed 
forces.” 


| CHARLES ALLEN THOMAS, Director, Central 


Research Department, Monsanto Chemical Company 

“It took the natural rubber industry 50 years to 
reach an annual production of 600,000 tons. Under 
war time urgency, the chemical industry has been called 
upon to supply, in less than two years, enormous quan- 
tities of synthetic rubber raw materials. The goal is 
1,106,000 tons of chemical rubber by January 1944, 
and the job will be done. And after the war, instead 
of natural rubber alone, we shall have numerous chemi- 
cal elastomers to fit specific needs. These elastomers 
or chemical rubbers will all be test-tube creations, each 
tailored to order, and I confidentially predict that syn- 
thetic rubbers will capture a great many markets in 
which the natural product formerly enjoyed an un- 
challenged monopoly. This is perhaps a striking, but 
by no means unique, example of how war time neces- 
sity speeds up the development and production of 
chemicals which in fact are superior in many respects 
to the natural product. 

“The versatility of plastics is not surprising, for by 
reshuffling the molecules, we can alter the properties 
of plastics to fit definite requirements. In the future 
we shall have a substitute for glass which will not 
glare or reflect, fog on a damp day or night, and which 
is flexible and crystal clear. It will pass light in one 
direction and not in another. It will be a good in- 
sulator of heat and cold, and yet allow the beneficial 
actinic rays of the sun to play upon us.” 


BRIG. GEN. FRANK J. McSHERRY, operations 
director, War Manpower Commission (at a recent con- 
ference sponsored by the American Mining Congress, 
western division )— 

“Racial prejudices must be foregone in the national 
interest. Many of the workers whom you will have 
to recruit during the next year will be from minority 
groups. Negroes, Latin American and Indians must 
make up an increasing proportion of your workers.” 


BRIG. GEN. LEONARD P. AYRES, vice president, 
Cleveland Trust Co. (in a recent bulletin )— 

“At the present time this country’s corporate enter- 
prise has only small amounts of accumulated savings 
and so the post-war outlook for business will depend 
on savings that can be made during this period. It is 
estimated that American business saved about $2.6 
billion after taxes and dividends last year and that the 
amount will be smaller this year. 

“All will agree that corporation taxes should be heavy 


ELECTRICAL MANUFACTURING 















Choe 








8 POOLE 


aren 








Hons 
con- 


TeSS, 


ional 
have 
ority 
must 
cers.” 


ident, 


enter- 
vings 
epend 

It is 
- $2.6 
at the 


heavy 


JRING 





DECEMBER 1942 


The adaptation of standard parts in varying combi- 
nations in lieu of specialized designing does not always 
satisfactorily meet today’s exacting, frequently 
changing requirements. Yesterday’s standards do not 
always fit present needs. 

Forty years of experience in the design and manu- 
facture of electrical equipment has thoroughly 
fitted this organization to build electrical appa- 
ratus to fill specific and immediate needs. 

With a corps of skilled engineers, ample laboratory 
and testing facilities, fine machine tools, and an 
extremely modern system of production control 
which helps speed delivery, this company is extremely 
well equipped to design to rigid specifications; to tool 
up without unnecessary delay; and to fabricate in 
quantity and completely under one roof. 


The relay illustrated above is an example. It is a 


Yesterday’s Standards Won’t Do! 


PROCES GOP LIE Lee GRO TE AIT ON EIEN T Se, IEEE ROE I I CECT 
: pecs Sry" 4 tof Saco, rs ne en 0 oe 


two-way relay having a balance of armature control, 
and is an excellent double action interlock control 
unit. It is precision built. It has many distinctive 
features too numerous to list here. It is available in 
various contact arrangements with capacities up to 
39 amperes, 110 V. A.C. rating; coil capacity 10,000 
ohms, each; contact forms or assemblies up to 12 
springs on each side; and occupies a limited space of 


93 


only 234” long x 1'%@" high x 7%” deep. 


If you have a problem where yesterday’s standards 


won't do, phone us immediately, stating 


. ‘ A. coy 

your requirements, and our engineers ( co 
Wo i aaa Ed la a ool 
will cooperate speedily and effectively. mown 





COOK ELECTRIC COMPANY 


2700 Southport Avenue « Chicago, Illinois 


Cook Electrical Equipment 


and Aeronautical Accessories 














Faster Fastenings 
for War Materiel! 


AUTOMATIC RIVETING WITH TUBULAR 
AND SPLIT RIVETS DOES THE 
JOB BETTER AND CHEAPER 


lf your Problem is fastening metal to 
metcl, fabric to fabric, wood to wood, 
on any combinaiion, you can do the job 
better, quicker, and at lower cost with 
Chicago Single or Multiple Rivet Setters. 


SEND SAMPLE ASSEMBLY OR BLUE PRINT 


Chicago manufacturers complete line of in- 
dustrial automatic Single and Multiple Rivet 
setters for tubular and split rivets. Also air- 
croft riveters for setting solid aircraft rivets. 














































RIVET & MACHINE CO. 
TIT ste Lea 
BELLWOOD, ILLINOIS 


MARKING 
TOOLS 


SAVE 
CRITICAL 
MATERIALS 


Instead of using scarce 
metals for tags, name- 
plates, etc., mark materi- 
als, parts, and products 


with IDEAL Marking 


Tools. 


TDEAL| 
ELECTRIC ELECTRIC MARKER 
ETCHERS Permanently marks all materials; 


glass, metals, ceramics, etc. 























Permanently mark iron, 

steel and their alloys; Prevent delays—Avoid con- 
everythingfromsmalltools fusion from use of wrong types and 
and parts to large castings. sizes. Eliminate danger of theft or 
Five sizes. loss of vital tools, dies, parts. 


MOST COMPLETE LINE ON THE MARKET 


Write for Detailed Literature FREE 
IDEAL COMMUTATOR DRESSER COMPANY 


1008 PARK AVENUE SYCAMORE, ILLINOIS 
Sales Offices in All Principal Cities 
In Canada: Irving Smith, Ltd., Montreal, Quebec 


during this war and must be large for a long time aft 
the war. Nevertheless it is of the utmost importan 
for our national welfare that corporations should be a 
lowed to accumulate sufficient savings during the wa 
period to enable them to reconvert for peacetime pri 
duction after the war so as to be able to promptly pri 
vide regular jobs for workers. 

“By next summer the volume of goods available { 
the consuming public will be down to a little more tha: 
half the quantity that was available last summer.” 


PRESTON DELANO, Comptroller of the Currenc 
(before a conference of the National Assn. of Super 
visors of State Banks )— 

“Irom the practical point of view we know that it 
would involve ieee hardships to finance the war 
entirely from taxes. It would require that taxes from 
1941 to 1943 be increased tenfold. It is imperative, 
however, that we borrow as much as possible from the 
people, not from the banks; from the current income 
stream, not from accumulated savings and credit- 
created sources. 

‘Whether we like it or not the Treasury must raise 
large sums from the commercial banks and although 
some of this borrowing may be of a non-inflationary) 
character, a great deal of the borrowing will be avow- 
edly inflationary.” 


FOWLER V. HARPER, deputy chairman, War Man- 
power Commission (addressing the National Federa- 
tion of the Fur Industry )— 

3y next April there must be approximately 18 mil- 
lion people engaged in war work against 10 million in 
that month this year. An increased work-week will 
not supply more than one million workers under even 
the most optimistic estimate. I predict that 50 per 
cent of the workers on the machines that produce tanks, 
guns and ammunition will be women. 

“The War Manpower Commission will raid the 
luxury industries for workers but will ask industries’ 
help to make the raids successful. Overnight shut- 
downs are not contemplated, no sweeping orders will 
be issued but ‘raided’ industries will have time for 
gradual retrenchment. I suggest the use of over-age 
workers and the training of a skeleton crew to rebuild 
business when the war is over. I am painting the pic- 
ture as black as possible, so that you can feel that you 
have been forewarned and therefore forearmed.”’ 


CHAIRMAN DOUGHTON, House Ways and 
Means Committee— 

“If we are to get any large amount of new revenue, 
it will have to come from a new source. Individual 
and corporate incomes are being taxed just about as 
high as they can stand.” 


DR. WILLIAM D. COOLIDGE, vice president, di- 
rector of research, General Electric Co. (in a Founder's 
Day address at Ursinus College )— 

“Today, we see the majority of the scientists of the 
world, both university and industrial alike, recruited 
for use in war and we see science playing so vital a 
role that it may win or lose the struggle. While the 
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enclosed against entrance of 
dust, dirt, filings, fumes, moisture 
and other troublesome matter. 

This is accomplished by 





val bo i al <i 7, - - “ means of two frames, an 
om oe ' : ’ > outer frame which guides 
| _- a strong cooling draft over the 
on motor, and an inner frame which 
the completely seals vital parts of the 
me motor against the entrance of de- 
dit- Pe * § structive or injurious substances. 
Lise 
ugh . { Typical Wagner CP stator — strong, 
ary 4% a / : sturdy, rigid — built to meet the ex- 
sili a 3 { acting strains met in modern industry. 
Stator is deeply grooved to increase 
radiation surface. The winding is 
completely taped well into the slots 
[an- at and all phase coils are insulated 
pra-  —S- p from each other by varnished muslin 
he - phase sheets. 
mil- 
nin 
will , Wagner CP motor with fan shield 
ven “i and center shield removed showing 
per Pr . —— dust-tight inner frame. Flexible com- 
ales. , pound completely seals the 
: lead openings. No dust, fumes, 
or moisture can enter the inner 
the frame which protects the windings 
ries and bearings from actual contact 
hut- a = 2 with the cooling air. 
will % : 
for 
-age U >) . 
uild N T End view of cP motor with fan shield 
pic- : RO Cc * aiid removed showing air ducts between 
inner and outer frames. These large 
you 


air passages surround the entire stator. 
End-plates are concentrically ma- 
chined for perfect stator-frame fit. 
ond | re a Rees a ication - 20 ° Pipe extension from bearing housing 

permits lubrication of fan-end bear- 
ing without removing the fan shield. 


nue, 
dual 


— | | GET THE COMPLETE STORY 
s ON WAGNER CP MOTORS 


Bulletin MU-182 gives detailed information on the 
design and construction of Wagner CP motors. Write 
for your copy today. 


| & 


der's | Pe Wagner Electric Corporation 


f the 6400 Plymouth Avenue, Saint Louis, Mo.,ULS.A. 
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necessity for the scientific effort involved represents 
in magnitude the greatest tragedy which civilization 
has ever encountered, much of it will have lasting value, 
and in many important lines research is being prose- 
WIRE phil 4 cuted at a rate which would be quite out of the ques- 
tion in peacetime. This is especially true in the fields 
of physics and chemistry. 
“In the x-ray field I can say that until within the 
last year and a half, but few radiographs had ever been 
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ALL GAUGES STRIPPED 
without change of blades. 
The size of the stripping 
holein the bladesisincreased 
or decreased instantly by a 
dialed micrometer screw ad- 
justment with locknut. The 
machine is also provided 
with an efficient cutter. The 
blades are of finest tool steel 
carefully hardened and 
drawn. 


made using more than a couple of hundred thousand 
volts. Asa result of the war, industry is now employ- 
ing many one-million-volt radiographic outfits. These 
are portable and mechanically and electrically flexible 
and permit the ready examination of steel castings and 
welds up to a thickness of as much as eight inches, 
“Furthermore, we have recently built, with the help 
of Dr. Donald Kerst, an induction electron accelerator 


” - s 
A Sturdy, Efficient Machine for for twenty million volts, and are now building a larger 
. . one designed to operate at voltages up to a hundred 
Rapid Factory Production , 


, million. This last machine, used as a source of x-rays, 
Designed to do quantity work on a quality basis on all types of insulated wire from Sas . ‘ . 
8 gauge to the very finest wire, without changing bledes. should enable us to determine what radiographic and 


This machine will instantly grip the wire, cut the insulation, strip it off and release the other useful results can be acer ymplished bv such high- 
wire — all in ONE simple foot pedal movement. Works as fast as the operator can feed - 5 





the wire. Everything in sight. No motor required. Light in weight, the machine can VC Itage radiation. 
be moved from place to place or mounted on a bench. “TL, ii ci rahi Sa se ae BD ale eo 2 . 
10-DAY FREE TRIAL—without obligation, you can prove the merits of this Phe fluor — ( 5 a applhicatic _ Ol X-rays 1S also being | t h C 
time and money saving machine in your shop on your own work. Send wire samples developed rapidly for use in industry, where it makes l 
and specifications so we may accurately gauge your needs before shipping machine ‘ . . ; e ; 7 
and instructions. possible the ready examination of small metal castings. 

Pyramid makes a wire stripper for every need: Colonial Ts ic etructive * : ne ae 2 

E-Z Foot Pedal—Mastercraft Foot Pedal—Side Without this nondestructive method it has sometimes There i 
Leswr—Gurkont Laow—and Mand Wire Strippers, been necessary to expend much machine work on a —manu 


A eV Le PRODUCTS COMPANY casting before a fatal hidden defect was revealed. cision 


Such wastefulness of labor is now avoided by the unless 1 


2224 So. State St. CHICAGO, ILL. fluoroscopic inspection.” side of 
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(Continued from p. 86) 
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; switch 

Committees in the War Production Drive.” These are design 

listed by states, sub-classified according to companies The M 

and identifying chairmen in each instance. Obtainable no reve 

irom WPB. membr 

leaf sp: 

; ; er ; : short 1 
SINCE 1873 Nonmetallic Reflectors. Substitution of nonmetallic notche 
metals in the manufacture of reflectors for fluorescent ward | 
lighting fixtures, as a means of conserving steel, is now with a 

ens pee f sw 

mandatory under amended Limitation Order L-78. a 

i : ; : . ; longer 

| Change over to the use of nonmetallic substitutes will, the uf 

according to WPB, be accomplished with a minimum and th 

of inconvenience to the industry because of the co- the sh 

operative program developed between the building — 

| oe 


metals branch and representatives of the industry. Di- 
version to war use of fixtures and parts now frozen in 
the stock rooms of manufacturers under the “blocked 
© Your inquiries are solicited for all special shapes, sizes and inventory” regulation already in effect is also required 


designs. Send us your specifications and our proposal will be | by the amended regulation. 
furnished promptly upon receipt of print, sketch, model or sample. ; 


* Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
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Industry Advisory Committee for Thermosetting 


has been known for 69 years. | Plastics Processors, l nder the direction of the gov- 
® Development work, if needed, is part of our service. Write us ernmental presiding officer, Frank H. Carman, chief, 











today—our superior plant facilities will save you time and money. plastics and synthetic rubber section, chemicals branch 


W PB, the following members now constitute the indus- 
THE R. THOMAS & SONS CoO. 


try advisory committee for thermosetting plastics pro- 
LISBON, OHIO : ae : 
NEW YORK [ ers Ke) | iS CHICAGO cessors. Donald H. Dew, Diemolding Corporation; 
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MS, It Isn’t a Micro Switch 


MARK 


Without This Mark 


There is only one micro switch—the MICRO SWITCH 
—manufactured by this company. When you buy a pre- 
cision snap-action switch, it is nota MICRO SWITCH 
unless it has the now familiar trademark shown on the 
side of the switch as illustrated above. 


The MICRO SWITCH is thumb-size, feather-light, and 
operates precisely at the same point for millions of oper- 
ations with lightning-fast contact action. It is accurately 
built to exact standards from precisely made parts. Its 
performance characteristics can be changed to meet 
functional requirements. It can be furnished with many 
types of actuating mechanisms and protective housings. 
The MICRO SWITCH is the only precision snap-action 
switch available to you which employs the principles of 
design illustrated above and described below. 

The MICRO SWITCH principle is different. It involves 
no reverse bends—no buckling “‘oilcan” action. The long 
member of the one piece, three bladed, beryllium copper 
leaf spring “B” is supported in cantilever at “A’”’. The two 
short members are curved in compression to rest in the 
notches at “C.”” These two strut-like springs exert an up- 
ward force to hold the electrical contacts “E” together 
with a force of 40 to 100 grams, depending on the type 
of switch. The operating force applied at “D” deflects the 
longer tension member downward ina gentle curve until 
the upward force of the bowed members is overcome 
and the contact end of the spring moves downward with 
the sharp, snap-action which makes clean cut electrical 
switching. The distance the contacts are separated is con- 
trolled to suit the particular problem at hand, and may be 
as much as .070 inches for high altitude aircraft use. 
Removal of the force at“‘D” allows equally fast snap-return 


SEND FOR THESE CATALOGS 


Your up-to-the-minute engineers will thank you for keeping 
them informed about the Micro Switch. Send for as many of 
the Handbook-Catalogs illustrated here as you think neces- 
sary. No. 60 covers Micro Switches in general; and No. 70 
deals with specific Micro Switches for use in aircraft. 


‘Switch is a trade name indicating manufacture by Micro Switch Corporation 


to the original position... The electrical contact moves in the same 
direction as the operating force. This direct action not only pro- 
vides accurate performance, time after time, for millions of oper- 
ations, but should there be a welding or sticking of contacts due 
to overload, the direct-acting force acts as insurance to break 
the weld and to put the switch back into service. 

On present or future designs it will pay you to consider the many 
advantages in space saving, accuracy, precision performance, 
and the dependability of a snap-action switch. But when you do, 
be sure that you select a MICRO SWITCH for the reasons 
enumerated above. Shown below are typical applications, and 


the two catalogs illustrated in the lower left hand corner of 


these pages will be highly advantageous to you in incorporating 
the MICRO SWITCH into your design. 


This illustration shows 
the Micro Switch with 
a spring leat actuator 
serving as a break jn- 
dicator as used in tex- 
tile mills or Paper mills 


How and F or What 
Micro Switches Are Used 


This shows an explosi 

Proof Micro Switch ‘aia 
with q SPraY gun which 
automatically cuts out 
the entire ©Peration of 
the SPraying booth 


when the gun ji con 
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Manufactured in FREEPORT, Illinois, by Micro Switch Corporation 
Branches: 43 East Ohio St., Chicago + 11 Park Place, New York City - Sales and Engineering Offices: Boston, Hartford, Los Angeles 


This illustration sho 

icro Switch enclosed 
a die cast housing with 
synthetic rub eal, « 
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Shell Loading 
Bomb Loading 


Two war jobs for W-S presses 





UTTING a “knockout punch” 

into Axis-blasting projectiles 
—loading high-explosive shells as well as armor-piercing bombs 
—these are the vital war duties of a group of presses built by 
Watson-Stillman. 


At this time we cannot say how many there are, or where they 
are. But it’s no military secret that production schedules for 
these presses will exceed the specification speeds. 


This ammunition-serving equipment takes its place beside 
many other Watson-Stillman hydraulic presses which are packing 
a war wallop—those which are straightening gun barrels—those 
which are bending the keels of tomorrow’s transports—those 
which are producing aircraft parts, powder, and shell forging. 


Elsewhere throughout the wartime metal industries, you will 
find scores of other W-S units—many kinds of presses, high- 
pressure pumps, jacks, fittings and valves for hydraulic service. 
Write for General Bulletin 110A. The Watson-Stillman Com- 


pany, Roselle, New Jersey. ; 
er jobs can be done hydraulicaly 


Watson Stillman, Serves You 
ee eee 


In fack wherev? 


Nt 


Engineers and Manufacturers 


of Hydraulic Machinery and Equipment — 
Hydraulic Presses, Pumps and Jacks, Forged Steel Valves and Fittings 














George K. Scribner, Boonton Molding Co. ; 
Milton, Jr., ¢ 
Macklin Co. ; 
Blume, The American Brake Shoe & Foundry Co. 


William H 
zeneral Electric Co.; Thomas J. McIntyre 
Milton P. Higgins, Norton Co.; W. A 


Dr. R. T. Halstead, Johns-Manville; D. J. O’Conor, 
The Formica Insulation Co.; Dr. G. E. Landt, Conti 
nental-Diamond Fibre Co.; M. A. Chapman, Mica In 
sulator Co.; John T. Ehleider, Insulating Tube Co., 
Inc.; Leonard T. McCloskey, Taylor Fibre Co. 


Vacuum Cleaner Stocks Frozen. All types of new 
domestic vacuum cleaners in the hands of mannfactur- 
ers, wholesalers and retail dealers have been frozen 
until January 1, 1943. Supplementary Order L-18-c 
completely prohibits sales of vacuum cleaners to anyone 
but the Army, Navy, Lend-Lease and holders of ex- 
port licenses issued by the BEW. Authorization for 
sales to the Army and Navy does not include permis- 
sion to sell vacuum cleaners to post exchanges, ships’ 
stores, ships’ service store or commissaries for resale 
purposes. This order is intended as a temporary meas- 
ure pending determination of supplies of vacuum 
cleaners in stock. Should stocks be sufficient to sup- 
ply all military requirements, it is expected that a 
release may be made. Second-hand cleaners are not 
covered by the freezing action but those used as 
demonstrators are. 


Silver Possibilities Limited. Because copper, the 
necessary hardening agent, will not be available for 
many of those possible product specifications where 
silver might be used as an alternate for other metals, 
the release of U. S. Treasury silver to industry has only 
limited significance. The War Production Board has 
given sanction to the Green Bill which, it is assumed, 
might release 30 million ounces of silver for non-war 
purposes. However, trade uses call for a 92% percent 
silver-714 percent copper alloy and that would involve 
70 tons of the latter to provide the necessary harden- 
ing for general specification. 


Electrical Combat Instruments Restricted. Closer 
control has been placed over small, panel, electrical 
combat measuring instruments by Limitation Order 
L-203 which provides that no manufacturer shall accept 
any purchase order for such devices unless it is an ap- 
proved purchase order. That latter classification can 
only mean orders placed by the Army, Navy, Maritime 
Commission or War Shipping Administration or in- 
volve equipment for aircraft or a special order by the 
director general for operations. 


Classification System Revoked. As a further step 
in eliminating all procedures not justified by final re- 
sults, WPB has revoked Priorities Regulation No. 10 
thus junking the whole allocation classification system 
requiring that all purchase orders bear designated end- 
use symbols. As an exception the WPB copper branch 
will continue to require end-use information from 
brass mills, copper wire mills and copper foundries 
before making allocations under the existing regulations. 


Stainless Steel Barred From 75 Products. Conser- 
vation Order M-126, as revised, prohibits the specifica- 
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equipment. 


It can be absorbed into the insulation and 
lower its dielectric strength. 


Moisture can play hob around electrical 





It can eventually result in all sorts of 
maintenance misery, as every engineer 
too well knows. 


DIELECTRIC STRENGTH 





BUT THERE’S A PRACTICAL SOLUTION TO THE 


MOISTURE PROBLEM! 
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It’s an insulation of glass... plus varnish 


The fibers in all Fiberglas* Electrical 
Insulations are glass. 


That’s why they do not absorb 
moisture and thus provide a better base 
for impregnation. As a result, the im- 
pregnated Fiberglas provides high re- 
sistance to destructive effects of moisture. 


Similarly, most corrosive vapors do 
not attack this durable insulation for the 
simple reason that glass fibers are un- 
affected by oils and acids (except 
hydrofluoric). 


Before the war, alert engineers were 
skillfully adapting Fiberglas to many 
kinds of equipment working under tough 
conditions. It gained wide acceptance as 
a superior electrical insulation. 
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Although production of Fiberglas 
Electrical Insulation is being constantly 
increased, expanding war uses are ab- 
sorbing the total output. For these 
reasons, and for its many other out- 
standing qualities, Fiberglas is serring 
war industries today for uses where the 
utmost in dependability and performance 
is essential. 

Many design engineers, now working 
with Fiberglas, are also looking ahead. 
They see how they will get outstanding 
performance with this glass material in 
all kinds of electrical equipment for 
future markets. They also know that 
Fiberglas gives them all the standard 
forms of electrical insulation to work 
with. 


Perhaps, you would do well to consult 
your design engineers about the possi- 
bilities of using Fiberglas for critical 
war applications and in electrical equip- 
ment they are planning for the future. 
Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 


FIBERGLAS* 


*T.M. Reg. U.S. Pat. Off. 
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© ,/ VITAL PARTS FOR 
% VITAL PRODUCTS 


% War production in your plant 

7% requires many parts which you can 

=% get at Central Screw Company... 
and get them as scheduled. Small 
upset parts, standard and special 
screws, nuts and bolts, threaded 
wires, rods and studs for every war 
production need. 


WRITE TO CENTRAL today. 
State your requirements. Enclose 
blueprint or sketch if possible. Get 
prices, delivery dates and qualified 
engineering advice. Every inquiry 
promptly answered. 








CENTRAL SCREW COMPANY ‘cic: tins 





If you are considering 


SILVER 


or Silver Alloys 


as an alternate. . 


the facilities and experience of this organization 
long active in the manufacture of fine SILVER 
jewelry may prove of incalculable value to you. 


We are equipped to fabricate silver or 
copper parts such as stamping, blanking, form- 
ing, soldering, and assembling. 


Can also cast and machine silver parts that 
are replacing bronze. 


Send us your problems, they will receive 
our immediate attention. 





FELCH & CO. 


MAIN OFFICE AND FACTORY 25-29 BUCKLIN ST- 


PROVIDENCE, RHODE ISLAND 





tion of stainless steel in the development of 75 product 
ranging from coffee pots and cutlery to farm machiner 
and hot water heaters. Thus, there is established ; 
new List S covering 75 specific forbidden specificatio: 
points. At the same time a revised order adds approxi 
mately 100 items to List A prohibiting the delivery o 
iron and steel to manufacturers of components indi 
cated. Platinum has been barred from all jewelry 
manufacture under an amendment to conservation order 
M-162 to assure that military needs will be met. The 
amendment redefines platinum to include platinum bear 
ing metals or compounds containing 2 per cent or more 
of platinum, as compared with 1 percent previously 


60,000,000 Lb. Of Stainless Steel From Idle, Ex- 
cess Stocks. In a major steel recovery program, 
covering 16 separate categories of steel, WPB hopes 
to recover 60 million Ib. of stainless steel from known 
holders of idle and excess inventories. Holders of 
such alloy steels are urged actively to seek qualified 
buyers for their steel in “as is’ form and on their own 
initiative to move it into war production by direct sale. 
However, where direct transactions between sellers and 
private purchasers are impracticable and the products 
are suitable for rerolling or stock piling the Steel Re- 
covery Corporation will offer rerolling prices and stand- 
ard prices to all owners reporting such products. There 
are also provisions for selling stainless as scrap where 
it cannot be utilized in its present form. In reference 
to the requirements requisitioning policies which are 
being administered by the materials redistribution 
branch of WPB, Colonel Baxter, chief of the materials 
redistribution branch, has stated, “We have not hesi- 
tated to use our wartime requisitioning power wherever 
holders refuse to sell. Our experience with the copper 
recovery program, which has been under way for some 
time, has been gratifying. According to Colonel Baxter 
80,000 business firms have reported approximately 200 
million Ib. of idle and excessive inventories of copper 
and copper base alloy products and the government has 
instituted action in cases where holders have been 
negligent in filing reports or refused voluntarily to sell 
their materials for war use. Voluntary offerings have 
totaled 125 million Ib. while holders of 64 million Ib. 
of copper have thus far declined to sell their idle and 
excessive materials. For the latter requisitioning pro- 
cedures will be instituted. 


1943 Restrictions On Office Machines. Makers of 
office machinery may now set their production rates 
for 1943 as the result of the issuance of General Limi- 
tation Order No. L-54-c as amended. The rates per- 
missible under the new order represent adjustments 
made to conform to quotas established by the standard 
products committee for each machine. Motor-operated 
types must virtually cease to be produced under the 
new regulations. 


Industrial Stoker Advisory Committee. Under the 
direction of the governmental presiding officer, Henry 
S. Norris, plumbing and heating branch of WPB, the 
following members now constitute the industry ad- 
visory committee for industrial stokers. H. L. Bus- 
borough, Fairbanks-Morse Co.; K. C. Ellsworth, Stoker 
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Deore AY it may be an anti-tank gun, 
stripped for check- -up...tomorrow, 
the still-warm “heart” of a fighter 
plane. So it goes. Fighting equipment 
gets tough treatment in modern war- 
fare. So the need for frequent serv- 
icing and constant parts replacement 
is understandable. 


But there is one vital part which 
maintenance men seldom have to 
touch, although they notice it often 
enough. The Torrington Needle 
Bearing, “changed over” to produc- 
tion-for-war, is again demonstrating its 
efficiency—and adaptability —in appli- 

cations where its unique advantages 
mean more today than ever. 


TORRINGTON 
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IN WAR EQUIPMENT-— 
AS EFFICIENT AS EVER 


Its efficient system of lubrication, 
for example, which requires only oc- 
casional oiling, is reducing the need 
for maintenance attention or replace- 
ment. Its high capacity assures long 
bearing life, even in continuous oper- 
ation under heavy loads. 
Every feature of the Needle Bearing, 
significantly, is filling some important 
wartime need. Its onal size is saving 
weight and critical materials; its re- 
markable ease of installation is cutting 
assembly time; its simplified design is 
eliminating extra parts and assembly 
steps, with low coefficient of friction 
assuring smooth performance. 


When Victory may hang on the 


jor, 





amount of time it takes to service fight- 
ing equipment, itis not surprising that 
maintenance men these day sare finding 
Torrington Needle Bearings i in more 
and more of America’s war materiel. 


IF YOU HAVE A PROBLEM which the Needle 
Bearing might solve, Torrington engineers 
can be of valuable assistance in adapting its 
advantages to your needs. You are wel- 
come to thetr experience, as well o Ory 

as the information on Needle $3 ? 
Bearing capacities and sizes in % S 
Catalog No. 117. a 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Established 1866 
Makers of Needle and Bal/ Bearings 


New York Boston Philadelphia Detroit 
Cleveland Seattle Chicago Los Angeles 
Son Francisco Toronto London, England 


EEDLE BEARING 
fil 2 wailine need. 
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——-BERYLLIUM 
COPPER 
~ BRUSH SPRINGS 
4 Reduced loss of tension 
Sate at 300 deg. F. 








pecialization telescopes 
time. Instrument Special- 
ties Company has perfected 
beryllium copper brush 
spring design and produc- 
tion by the development of 
*‘Micro - Processing’’ — the 
only method by which all of 
the physical and electrical 
properties of beryllium cop- 
per are successfully controlled to meet the individual re- 
quirements of every order regardless of quantity. 


INSTRUMENT SPECIALTIES COMPANY tex 
DEPT. L LITTLE FALLS, NEW JERSEY Seminal 





Division, Link Belt Co.; R. C. Goddard, Steel Products 
Engineering Co.; J. M. McClintock, Illinois Iron an 
Bolt Co.; Oscar F. Ostby, Electric Furnace-Man, Inc. 


| Claude A. Potts, United States Machine Corporation ; 


E. C. Sammons, Iron Fireman Manufacturing Co, 
H. E. Sill, Muncie Gear Works, Inc.; J. H. Simpson 
Hershey Machine & Foundry Co.; Walter Sormane. 
Schwitzer-Cummins Co. 


| Industrial Fractional Horsepower Motor Advisory 


Committee. Under the direction of governmental 
presiding officer, John Gammell, of the general indus- 
trial equipment branch of WPB, the following mem- 
bers now constitute the industry advisory committee 
for industrial fractional horsepower motors. W. H. 
Eldridge, Holtzer Cabot Co.; W. R. Fraser, Emerson 
Electric Mfg. Co.; W. H. Henry, General Electric Co. : 
W. S. Lisman, Leland Electric Co.; R. S. Weiner, 
Electrolux Corp.; J. Nader, Eicor, Inc.; Neil C. Reed, 
Westinghouse Electric & Mfg.; J. N. Tilbrook, Delco 
Products Division General Motors; C. C. Shangraw, 
Eclipse Aviation Division Bendix Aviation Corp. 


Commercial Dishwashing Machines Advisory 
Committee. Under the direction of governmental pre- 
siding officer, Harry J. Holbrook, plumbing and heat- 


| ing branch of WPB, the following members now con- 
| stitute the industry advisory committee for commercial 
| dishwashing machines. Gale Blakeslee, G. S. Blakeslee 





& Co.; H. L. Coe, Surgex Manufacturing Co.; P. H. 
Davis, Jr., Champion Dish Washing Machine Co.; 
Floyd H. Emery, Josiah Anstice & Co.; Inc.; C. L. M. 
Insinger (Mrs.), Insinger Machine Co.; O. V. Jackson, 
Jackson Dishwasher Co.; Homer F. Lyman, Universal 
Washing Machinery Co.; H. A. Nordquist, Hobart 
Manufacturing Co.; R. C. Peters, Lansing Manufac- 
turing Co.; George R. Porter, Colt’s Patent Fire Arms 
Mfg. Co.; Thomas Sutcliffe, Fealress Dishwasher Co. ; 


| John F. Wholey, Faspray Corp. 


Help For Small Factories On The Way. Appar- 
ently L. E. Holland’s Small War Plants Corporation 
has at least succeeded in accomplishing what previous 
WPB groups were unable to do; prevail upon the 


| military services to award contracts to small factory 


owners. The reason that small plants have not pre- 
viously received contracts or sub-contracts is that the 
Army and Navy have had some doubts as to their 
capacity to perform them. Again, some of the smaller 
plants have bungled the work that they did get and 


made exaggerated promises on delivery dates and then 


could not deliver the goods. Now, however, there 
seems to be renewed hope for the Nation’s 184,000 
peacetime small plants although 24,000 of them have 
apparently folded up, beyond recall, since the start of 
the war. It is estimated that there are 40,000 small 
plants equipped to do war work and there are a number 
of others which with the addition of a machine or two 
could be equipped to do it. Financing the job has been 
one of the problems and has involved higher costs for 
the little fellow as compared with big business for 
many war items and the need of money to buy the 


| extra machine or two that would balance their produc- 


tion equipment. 
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A kw -28v., 


The type “DX” Mu-Switch is a compact, precision made, 
sensitive snap-action switch designed specifically to 
make or break moderate direct current loads with ex- 
tremely slight travel of the actuating button and relatively 
light operating pressure. 

The use of special contact alloys insures maximum free- 
dom from sticking. A powerful permanent magnet is so 
located with relation to the contacts that the destructive 
D.C. arc is blown out and the burning of contacts is 
thereby held to a minimum. 

The type “DX Mu-Switch will handle up to 30 amperes 
of non-inductive load at 28 volts at altitudes to 45,000 feet. 
Inductive loads can be handled successfully at the ratings 
shown in the charts below. The rating at 125 and 250 
volts is one kilowatt, non-inductive load. 

The construction is similar to the heavy duty type “D” 
Mu-Switch but is smaller and lighter throughout. The 










CIRCUIT 





S. P. S. T. 
Normally Closed 


$. P. S$. T. 


Normally Open 


dc « I kw-125-290u. de 


CHARACTERISTICS CHART— BASIC DIRECT CURRENT MU-SWITCHES 


OPERATING DIFFERENTIAL 
PRESSURE PRESSURE 


16-28 oz. .0015”-.0035” 









housing is cold-molded of a special heat resisting com- 
position which has been treated for minimum moisture 
absorption. Inserts are molded-in, a standard Mu-Switch 
constructional practise. 

The original, patented reverse cross-action spring prin- 
ciple is featured and assures positive action, long life and 
safe current carrying capacity within the rated load. 
The spring material is beryllium copper, carefully heat- 
treated for optimum modulus and minimum drift. 

Rigid control and continuous inspection throughout the 
manufacture of these switches, plus the finest of materials 
available, assures uniformity and utmost dependability 
in performance. 

The type “DX” Mu-Switch can be supplied with many 
styles of actuators, brackets and housings. 

The operating characteristics can be modified to meet 
unusual operating requirements. 







DIFFERENTIAL 
TRAVEL 





ELECTRICAL RATING 











% kw 28v., d-c 
1 kw—125 & 250v., d-c 





Note to Aircraft Designers: Greatly increased loads call for heavier duty switches. Type D MU-Switch 
meets these requirements 


MU-SWITCH 


MU-SWITCH CORPORATION, 100 PEQUIT STREET, CANTON, MASSACHUSETTS 
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Now You Can Know... 


@ That Your Vacuum Lines are Tight 


@ That They Have Sufficient Capacity 
@ That Your Pumps are Drawing Properly 


Stokes High Vacuum Gauges make it possible, for the first 
time, to take accurate quantitative readings of high vacuum 
in rapid succession with a McLeod type instrument. 


They make it easy to check your vacuum systems at all 
points, to locate leaks, to determine pressure losses in lines, 
to compare efficiencies of pumps and process chambers... 
to maintain systems at maximum efficiencies, thus speeding- 
up production and obtaining desired results in drying, 
impregnating, and other vacuum processing operations. 


Stokes Gauges are convenient to use, either as portable 
instruments or on fixed mountings, in plant or laboratory. 
They are wide range, easily and quickly read (a few seconds 
only for a single reading), rugged and durable. They are 
carefully tested for accuracy of calibration, are widely 
applicable in all high vacuum processes operating within 
the micron and 5 mm ranges. Readings are obtainable 
directly, without the aid of any assisting gauge, reference 
vacuum, batteries or electrical connections. 


Two models, one covering entire range in moderately high 
vacuum operations and one for very fine readings, down to 
a fraction of amicron. Fully described in new Bulletin 42-G. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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IRE HAS A 5-POINT WAR PROGRAM 


To meet the wartime needs and obligations of the In- 
stitute of Radio Engineers, a 5-point war program has 
been announced. This provides for: aid in allocation 
of manpower to improve the war effort, aid in standard- 
ization and simplification of parts and equipment in 
radio material used by the Armed Forces, broaden the 
scope of operations to include new applications of radio, 
which may be called electronics or radionics, stream- 
line the IRE organization to operate at maximum effi- 
ciency, conduct post-war planning for radio and ra- 
dionics, particularly television. 

President Arthur F. VanDyck of IRE in announc- 
ing this program at a recent meeting of the institute 
stressed the extraordinary importance of radio in the 
war and reminded that to the radio engineer must go 
credit for developments which have greatly enhanced 
the facility of communication between planes, ships, 
tanks, and infantry. Mr. VanDyck also referred to the 
increased utilization of radio waves made possible by 
new devices, many of which must remain military sec- 
rets until after the war. 


OIL BURNER AND COAL STOKER SALES DROP 


As reported by the U. S. Department of Commerce, 
Bureau of Censorship, oil burner shipments during the 
month of September totaled 9,225. In September 1941 
the total was 34,707; in 1940, 41,490. These figures 
refer only to units consuming fuel oil of Commercial 
Standard No. 1 grade or heavier. 

Sales of mechanical coal stokers of all sizes and types 
are reported by the Department of Commerce to have 
declined 48 per cent in the first nine months in 1942 
from the comparable period of last year. Units totaled 
77,686 against 149,689 previously. Virtually the entire 
decline may be accounted for by the loss of sales of 
small units of the residential and small-apartment type. 


TO STUDY CONTROL CIRCUITS 


At the fourth meeting of the emergency committee of 
the electrical committee of the National Fire Protec- 
tion Association a new subcommitee was appointed to 
consider “the necessity or desirability for a separate 
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with your Special War Requirement 


There are two or more different metals. permanently 
bonded together, in every piece of General Plate Lam- 
inated Metal. And each of these different metals is used 
to do a specific job. One good example is General Plate 
Laminated Tubing—used by manufacturers who want 
to lick corrosion. This tubing i is made with a silver sur- 
face laminated to a base metal —the silver to resist 
corrosion; the base metal for easy workability, greater 
strength, lower cost, or savings “of restricted metals. 


Another example, laminated contacts, has a silver sur- 
face fused to a base metal—the silver for good contact 
performance; the base metal for durability, economy, 
greater heat dissipation, and easier fabrication or spot- 
welding. 

Many other types of laminated metals—in flat stock, 
coils, wire, tubing, or fabricated parts — solve many 
other manufacturers’ problems. See what they can do 
for you. Write, specifying your needs. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated § Solid Precious Metals, 


Electrical Contacts 


Solid and Rolled Plated Precious Metals in all forms — Trufler Thermostalic Bimetals. 


ATTLEBORO, MASS., U.S. A. 
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A SUPER AIRCRAFT RELAY 


Below are specifications of a specific G-M type 27 relay for14 
volt D. C. operation. These characteristics can be varied over 
a wide range to suit the requirements of different applications. 
Vibration and acceleration—15g; Altitude —40,000 feet; 
Contact pressure—50 grams (double make double break con- 
tacts); Contact capacity — 20 amperes at 30 volts d.c. (100 
ampere inrush); 200 hour salt spray test; Pick up—5 volts 
.36 watt) at 20° C.; Nominal coil voltage —14 volts d.c.; Coil 
wattage at 14 volts d.c.—2.8 watts at 20° C.; Dimensions 
114 x 15¢x1%% inches high; Weight 5 oz.; Box frame construc- 
tion for superior strength and sturdiness; Contacts protected 
from damage and dirt by bakelite box design; Temperature 
range—40 to + 90°C. Write for further information. 


FREE samples of the above relay will be furnished 
relay users if request is accompanied by priority 
of AIK or better. Request specification No. 12723. 


LABORATORIES 
4310 NORTH KNOX AVENUE, CHICAGO, U. S. A. 








































The PROGRESSIVE MEG. CO. 
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article on control circuits and to recommend materia! 
for such a new article or such changes or additions ti 
existing articles as are necessary or desirable.” 


WESTINGHOUSE MANSFIELD, BECOMES 
ELECTRIC APPLIANCE DIVISION 


To better indicate its manufacturing facilities at both 
Mansfield, Ohio, and Springfield, Mass., plants, West 
inghouse Electric and Manufacturing Co. has re-named 
its merchandising division and now identifies this sec 
tion as the Electric Appliance Division. Both plants 
are engaged entirely in war work so that the name 
serves currently to identify the type of manufacturing 
facilities available and will, upon the return of peace, 
more specifically suggest the kind of business involved. 

In announcing this change of name, Manager J. H. 
Ashbaugh reminded that many things will influence the 
design features of electrical home appliances of the 
future. Specifically, the advent of frozen foods as well 
as dehydrated and concentrated ones will play an im- 
portant part in the domestic habits of the postwar era 
and refrigerators will doubtless have to provide safety 
freezing and enlarged capacity for frozen storage. 
Again, the full-automatic idea as applied to home laun- 
dry units is expected to influence other similar heavy- 
duty electrical appliances. 

“Developed uses of plastics and aluminum have been 
accelerated recently,” said Mr. Ashbaugh, “due to war 
demands and while there is a shortage of each now, 
they will most certainly be plentiful after the war and 
are bound to influence the designs of the future.’ 

Further commenting upon this situation Mr. Ash- 
baugh expressed the opinion that the introduction of 
completely revolutionized designs cannot be expected 
the day that peace is declared or within a few months 
or even a year thereafter. Plants now converted en- 





MEETINGS AHEAD 


Nov. 30-Dec. 4. American Society of Mechanical 
Engineers. Annual Meeting. New York, N. Y. Ernest 
Hartford, Exec. Assistant Secretary. 29 W. 39th St., 
New York, N. Y. 


Nov. 30-Dec. 4. National Association of Manufac- 
turers. New York, N. Y. Noel Sargent, Secretary. 
14 W. 49th St., New York, N. Y. 


Nov. 30-Dec. 5. 15th National Power and Mechan- 
ical Engineering Exposition. New York, N. Y. 
International Exposition Co., Grand Central Palace, New 
York N: ¥:. 


Dec. 10. American Standards Association. Annual 
Meeting. Hotel Astor, New York, N. Y. P. G. Agnew, 
Secretary, 29 W. 39 St., New York, N. Y. 


Jan. 8, 1943. Society of Chemical Industry. Joint 
meeting with American Chemical Society, American 
Institute of Chemical Engineers, Electrochemical Society 
and Société de Chimie Industrielle. New York, N. Y. 
C. S. Kimball, Secretary, 305 Washington St., Brooklyn, 
Ns. 

Jan. 25-29. American Institute of Electrical En- 
gineers. National Technical Meeting. Engineering 
Societies Building, New York, N. Y. H. H. Henline, 
National Secy., 33 W. 39 St., New York, N. Y. 


April 20-23. National Electrical Manufacturers 


Association. Spring Meeting. Chicago, Ill. W. J. Donald, 
Managing Director, 155 E. 44 St., New York, N. Y. 
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QUALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 

Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 50 years—always maintaining a quality and 
a performance unexcelled by any other motor. 











Specify 


LOUTHAN 
SX-1 STEATITE 


THE SUPER TALC BODY 


for 
Radio 
COMMUNICATION EQUIPMENT USE 
— | 


LOW LOSS INSULATION 


Rugged ... Dense . . . High Dielectric 
Impervious to Moisture 
Precision Made ... Any Shape or Size 


Submit samples or draw- 
ings for price estimates 


The LOUTHAN MANUFACTURING CO. 


‘‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S.A. 
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PROMPT DELIVCKiES 
FOR WAR PRODUCTION! 


* A production sample. . . or a quan- 
tity order. . . you'll find DOYLE de- 
livers promptly . . . with quality work- 
manship that increases performance . . . 
and a uniformity that makes your as- 
sembly job easy and fast. 


Solenoid Coil 
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ALL KINDS of coils for elec- Generator Field Coil 
trical components for war 

products, for motor fields, Random Wound 
generators, relays, solenoids, 
transformers, heaters. 


IN ADDITION, the Step 
Down-Up Transformer at left 
is but one of many we pro- Relay Coil 


duce. Write today. , 
any 
th 
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2734 N. Pulaski Road, Chicago 
A NEW ADDRESS — ADDED FACILITIES — MORE PRODUCTION 











Step Down-Up Transformer 
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We are always at your service in supply- 
ing youfinecondensers; we've been making 
condensers for the past twenty-one years. 


POLYMET 


POLYMET CONDENSER CO. 
699 East 135th Street New York, N. Y. 





Special attenuator for 
audiometer or _ instru- 
ment for measuring 
hearing. Comprises con- 
tinuous and _ tapped 
windings properly com- 
bined, providing critical 
incremental steps with 
resistance values be 
tween. 


am This problem came to Claro- none, produced these special 
stat—as do most “can’t be controls in quantities. 





done” jobs. Clarostat engi- 

neers developed this intricate Which simply means to you, 
attenuator. Clarostat skilled when you have an extraor- 
workers, provided with wind- dinary resistance or control 
ing equipment second to problem, just submit it to... 


e LA ROSTA iy Manufacturing Oe 


285-287 NORTH SIXTH STREET 
BROOKLYN, NEW YORK, U.S.A. 
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tirely to war production will require time to reconver 
retool, and put into effect new model changes. 1 
expedite conversion from war economy to peace eco1 
omy without seriously interrupting employment level 
it will be necessary to first resume the production 
the models which were discontinued this year when th 
end came to civilian goods production. Any revolu 
tionary design changes, based on new war-born tech 
niques, and embracing the dreams and ideas of moder: 
research, will by necessity be added gradually as the 
can be developed and put into production. 


GENERAL ELECTRIC DEVELOPS NEW 
MANGANESE ALLOY 


Announcement of a new and much stronger alloy t 
replace one which called for 18 per cent chromium, 8 
per cent nickel and the remainder iron has been made 
by J. QO. Adams, steel specialist at General Electric 
Company’s Schenectady works laboratory. It is essen 
tially a manganese alloy. While developed to conserve 
materials, the alloy may be expected to remain in gen- 
eral use when the war ends, according to Mr. Adams, 
because the new formula provides greatly increased 
strength. Bars, rods and plates of the new alloy are 
being used in motor-generators for submarines, control 
equipment for planes and tanks, and in switch-gear 
equipment and motors for war industry generally. 
Wire made of this material has some specification 
opportunities, notably for dc. motors in railway service 


SCHOLARSHIP GIVEN ON BELDEN 40TH 
ANNIVERSARY 


To commemorate the 40th anniversary of the Belden 
Manufacturing Company, directors of that organization 
have established the Joseph C. Belden scholarship for 
undergraduate engineering students at the Illinois In- 
stitute of Technology. This scholarship, based upon 
the appropriation of $5,000, has been established to 
honor the memory of the late Joseph C. Belden, founder 
of the company. 


NEW RUBBER SUBSTITUTE SPONSORED 


As a result of a recent agreement between the United 
States and Haitian Governments, commercial develop- 
ment of cryptostegia, a plant native to Madagascar, 
will be undertaken in Haiti at once. The Board ot 
Economic Warfare states that one hundred acres of 
this source of a substitute for natural rubber will be 
planted under a contract which provides $5,000,000 for 
the development. Cryptostegia is looked upon as one 
of the more promising of alternate solutions to the rub- 
ber problem and negotiations are also under way to 
develop similar plantations in certain Latin American 
countries. 


WHAT THE ELECTRON MICROSCOPE HAS 
DONE IN INDUSTRY 


Reporting upon various studies in the sub-microscopic 
world at the National Chemical Exposition and Indus- 
trial Chemical Conference in Chicago, Dr. V. K. 
Zworykin, associate director of RCA Laboratories, in- 
dicated important industrial studies brought about by 
this new research tool (“From Scientific Curiosity to 
Practical Laboratory Tool” El. Mfg., Oct. 1941). Dr. 
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Quality Made - Quantity Produced 


The great G. I. plant is now devoted entirely to 
Victory production, including many types of small 
power motors. A reputation for quality for nearly 
40 years assures quiet, smooth-running and reli- 
able performance of any device into which they 
are built. The G. I. line regularly includes a wide 
range of types and sizes. G. I. engineers are glad 
to cooperate with manufacturers in war produc- 
tion to design small-power motors in quantity 
for any specific need. 


THE GENERAL INDUSTRIES CO. 
ELYRIA, OHIO 
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*% The Furnas Five Horsepower Magnetic 

Reversing Switch was the first to be de- 

Pennsylvania Transformer Co. signed as a single unit, instead of being 
LTH ITE, te made up of two separate contactors. 


[ibsiloy SILVER-NICKEL CONTACTS This design made it possible to reduce the 


Switch to a verycompact size without reduc- 


1. STEEL SPRINGS pee ° — — tu roe 2C< 
= “spate CONTACT JAWS me Ing horsepow er, quality or ruggedness. 


3. CONTACT BUTTONS ag be da : ; 
(Both sides of jaws) This improved Switch is suitable for the 





most severe plugging duty and has an ex- 
ceptionally long life. The action is fast, 
due to light weight of moving elements. 
% Coils are so well designed that Switch 


Gibsiloy 1/32” thick 5 can be operated 500 reversals per minute 


covers entire tace Gibsiloy double ; ‘ ° ‘ 

and ends of sliding contact button without undue heating of coils. 

contact jaws ? 
1. Low, constant contact resistance watertight enclosure 3 L 3 < | i < 
2. Hard low wear—on 100,000 Celt eet tds - ’ ; 

CPU mm Tiamat Me te stiles ¢ 0 M P py iY bf 


Investigate the advantages of Gibsiloy contacts for appli- Be Nes catieees A 


cation in your product. Your inquiries will receive immedi- $ id E ¢ | ALIS ae 7 


ate attention 












‘ ‘ Mechanical life of Switch is 

Tame : well over 5,000,000 cycles. 
TIE eli a tae ey OUT) Tae ota 

Power Transformers 


FEATURES: mounting or with standard or 


Can be furnished for panel 














yy y For complete informa- 
laniugackired by 


s . y . ion, ask for Furnas 
ibsiloy SEA MeCTMGMU GTI Bollccin i2te Furnes Electric Co. 


8349 Frankstown Ave., Pittsburgh (21), Pa. 418 McKee St., Batavia, Illinois. aoe eee 
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The amazing speed, utility and cost 
reducing advantages of Infra-red are 
resulting in rapidly increasing con- 
version to this modern process for 
baking, drying, dehydrating and pre- 
heating operations. Among the many 
FS pg BR 9 uses is the baking of insulating var- 
nish on rotors, stators, armatures, 
field coils, etc. In the installation pic- 
tured above, various size armatures 
are baked in an average of only 50 
minutes—the generator housing finish 
in 27 minutes. Comparable speed can 
be expected for your production. 
Write, today. for full information. 


"EFOSTORIA "Fostoria, ono 
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PERMOPIVOTS are tipped with 
Permometal*, a special alloy 
which is exceptionally resistant 
to wear... is non-corrosive... 
non-abrasive ... and often elim- 
inates oils for lubrication. 

Permopivots are made to exact- 
ing specifications. They will in- 
crease the life and accuracy of 
nearly all precision instruments. 


* T. M. REG. U. S. PAT. OFF. 


WRITE TODAY FOR FREE 
DESCRIPTIVE FOLDER 


PERMO PRODUCTS CORPORATION 


MANUFACTURING METALLURGISTS 
6429 Ravenswood Avenue, Chicago, Illinois 

















Permopivot after test 








Zworykin exhibited a gallery of micrographs obtained 
with this electronic device and announced that 43 oj 
the instruments are now in use for research in fields 
f bacteriology, chemistry and metallurgy. Magnifica 
tions up to 100,000 diameters are obtainable ; 50 to 100 
times the resolving power of the strongest optical 
microscope. 


A. S. T. M. TEXTILE STANDARDS REVISED 


Prepared by Committee D-13 of the American Society 
for Testing Materials, the annual revision of specifica- 
tions, tolerances, methods of testing, and of definitions 
and terms applicable to such items has just been issued. 
Covered are asbestos, cotton, glass, rayon, silk and 
wool with the specific references to electrical specitica- 
tion points and related values. 


MAX McGRAW NOW PRESIDENT OF NEMA 


Succeeding George C. Thomas, Jr.,. Max McGraw, 
president of the McGraw Electric Co., Chicago, II!., is 





Mr. McGraw Mr. Thomas 


now president of the National Electrical Manufactur- 
ers Association. Nema’s five vice presidents for the 
association year which began after the holding of the 
annual meeting of Nema in New York late in October 
are: Howard E. Blood, president and general manager 
of Norge division, Borg-Warner Corp.; Leonard Keb- 
ler, president of Ward Leonard Electric Co.; F. W. 
Magin, president of Square D Co. of Detroit; W. E. 
Sprackling, vice president of Anaconda Wire & Cable 
Co. and A. C. Streamer. vice president of Westing- 
house Electric & Manufacturing Co. F. T. Wheeler, 
vice president of the Trumbull Electric Manufacturing 
Co., was elected treasurer. 

Said Mr. McGraw: “The association is being called 
upon more and more frequently by both Government 
and the industry to serve as a coordinating liaison 
agency. Requests are received from war agencies for 
information or recommendations concerning possibili- 
ties of conserving critical materials, the use of sub- 
stitute materials, statistics of all kinds, and data of a 
similar nature. On the other hand, the industry looks 
to Nema for information that will enable it to keep 
abreast of the rapid succession of priority and other 
orders which vitally affect its operations. 

“Nema has begun to give progressive consideration 
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SPRINGS FOR VICTORY PRODUCTS 


With relative promptness, we can supply helical springs of all types send us your specifications or samples for immediate estimate. Also, 
(extension, compression, torsion) and wire forms in infinite variety, up if you need advice in selecting the sizes, types or designs, we'll gladly 
to Ye" wire size. If you need springs or forms for your war products, give you the benefit of our long experience in spring making. 


THE PECK SPRING COMPANY, 12 GROVE AVE., PLAINVILLE, CONN., U. S. A. 
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eg Brass, eae & Steel or 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 
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sili- inert gas provides as much as 700% greater an SPDT switch. By energizing both sets of shading coils, 
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FOR WAXES, COMPOUNDS, RESINS 
CHEMICALS, SOLDER AND MANY 
OTHER SUBSTANCES 


@ Operators tending Sta-Warms 
don’t need to be experts to pro- 
duce prime results, a great ad- 
vantage these days. Sta-Warm 
selective thermostatic control 
brings the material to just the 
right temperature for best work- 
ing condition, and holds it there 
steadily and uniformly. It can’t 
overheat or underheat, requires 
no watching. The thermostat 
stands on guard, exercising in- 
telligence and more than human 
reliability. 


Other Sta-Warm points of excel- 
lence—Uniform heating from 
side and bottom . . . Low heat 
concentration . . . Scientific de- 
sign attains highest efficiency .. . 
Low cost ... Quality construc- 
tion assures long trouble-free 
service. 








INVESTIGATE How 
simplify operations, speed production and cut costs. 
Write for details today. 


STA-WARM ELECTRIC CO. 


565 WN. Chestaut St. 


Sta-Warm 
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Complete Equipment for 
Heating, Pouring, Conveying Compounds 












































to the postwar problems of the industry. The new 
studies now under way will in no way detract from {)e 
war effort of electrical manufacturers but will be an 
attempt to organize a sound approach to anticipated 
postwar conditions and thus provide for maintenance 
of employment and the full development of new pri 
ucts and markets.” 

At the only open session of the meeting, the anni 
luncheon, brief addresses were made by: Henry |’, 
Nelson, chief, System Planning, Bureau of Prioritic 
WPB; Major J. H. Fitch, chief, Standards and Spx 
ifications Section, Conservation Branch, Headquarters 
of Services of Supply, U. S. A., and Mr. Thomas. 

Mr. Nelson spoke of the then-impending materials 
allocation program of the WPB, subsequently an 
nounced, and told his audience that the availability of 
materials has become the determining factor in the 
war production program, as productive capacity has so 
completely passed the available material supply. No 
longer is it generally a question of plant capacity to 
meet the military program, but rather a question of 
the availability of materials that is the determining 
factor. Similarly, the knowledge that an item is of a 
military or essential civilian nature is no longer a suf- 
ficient basis for extending priority assistance. The 
time has now come for a critical analysis of each type 
of product to determine its relationship to the total 
program and to judge the specific materials required 
for that product in the light of available supplies. The 
program must be balanced—inventories must be bal- 
anced—and the material budget must be balanced if 
we are to achieve maximum results with these avail- 
able supplies. 

Said President George C. Thomas, Jr., “We, in in- 
dustry, have passed through our ‘toughening up’ period 
and should be ready for almost anything. We are 
doing everything possible to get the job done.” 

Major Fitch reported that Nema had been requested 
by the War Dept. to circularize the electrical manufac- 
turing industry with a view to discovering and elim- 
inating some of the difficulties encountered in working 
to War Dept. specifications. The question of con- 
servation was of first importance, said Major Fitch, 
who also referred to the simplification as a most essen- 
tial factor in conserving methods. 

It was at this meeting that 50-year awards were 
made to Messrs. Durling, Merrick, Reed, Steele and 
Young. (El. Mfg. Nov. 1942 p. 154.) More than 


six hundred members and guests attended the luncheon. 


MICROWAVE TRANSMISSION 


Defined as being electro-magnetic waves between one 
centimeter and one meter in length, microwaves have 
heen reviewed in an authoritative, technical discussion 
by Professor of Physics, J. C. Slater of Massachusetts 
Institute of Technology. Particularly significant today, 
when these shorter waves are being variously applied 
to communication and non-communication — services, 
Professor Slater’s treatment emphasizes transmission, 
wave form, radiation, directive and coupling factors. 
Published by McGraw-Hill Book Company, Inc. 


ABOUT PEOPLE YOU KNOW 


General Electric Co. has placed John G. Porter in 


ELECTRICAL MANUFACTURING 

























There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 






They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 


























TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 











































































No or corrosion and will last indefinite- Recommended for coal blowers, unit 
: ; ; s heaters, stokers, oil burners, electric 
v to ly without any deterioration. heaters, air conditioning, refrigeration, 
; ; f . and various industrial applications. 
n ol Mercoid relays are different from 
ning conventional clapper type relays. 
of a There are no metal contact faces to 
sul hum or chatter. The contact cannot 
The be held closed by residual magnet- 
type ism.Varioustypesof relaysavailable. 
ot Specifications sent upon request. 
wire 
me TYPE W-6 RELAY 
. THE MERCOID CORPORATION For Panel Board Mounting 
bal 4211 Belmont Avenue Recommended for control of motors, 
s *¢ valves, electric heaters, fire and burg- 
ed if Chicago, Illinois lar alarm signal systems, etc. 
ivail- 
n in- 
eriod 
e are 
1ested 
1ufac- FOR INDUSTRY AT WAR 
elim- 
iin PILOT LIGH C-T’s NEW 
a ASSEMBLIE 
Fitch, 
essen CONTACT CATALOG 
were The data packed into the thirty-six pages of the new 
le and C-T Contact Catalog offer real solution to the problem 
. than Deliveries are not a problem of specifying electrical contacts for the war effort. 
inet. at GOTHARD. [f standard Send for your copy today. Callite Tungsten engineers, 
site: tia eiiiieaidiliiae specialists in the field of electrical contacts are ready 
ee ee eee a to consult with you. 
ments, send your specifica- 
a tions and proposed delivery CALLITE TUNGSTEN CORPORATION 
have 5 517 39th Street, Union City, New Jersey. Branches: Chicago, Cleveland. 
7 schedule. You will be an- Cable: “Callites". 
sai 2 swered immediately. 
1usetts KEEP "EM ROLLI 
today. Cr write for meu catalog. Actual Size wo: WEEN 
applied CALLITE CONTACTS 
>TVvices, 
11SS101 ’ a? 
ae Specialists in. the manufacture of elec- 
tacto1 trical contacts and formed parts for all CALLITE 
electrical and electronic applications— Ty STEN 
MANUFACTURING COMPANY standard or special shapes—in tungsten, - a 
; 
1320 NORTH NINTH STREET molybdenum, silver, platinum, palladium 
and alloy combinations of these metals. 
rter in SPRINGFIELD, ILLINOIS 
URING EMBER 1942 






















































Parts Like These manufactured by Hubbard 
are used somewhere in almost every kind of 
product or mechanism and the usefulness 
of the product, or the proper functioning 
of the mechanism, often of vital importance, 
are dependent upon them. 


They are manufactured by Hubbard from 
steel, brass, bronze and other material . . . 
formed, shaped, heat treated, tested and 
assembled with modern equipment and sci- 
entific instruments. Your request for infor- 
mation of Parts Like These and their use 
and application in your products will be 
carefully analyzed; suggestions and recom- 
mendations will be returned to you. 





M-D-HUBBARD SPRING CO. 


572 CENTRAL AVE. ¢ PONTIAC, MICH. 





charge of all sales promotion activities of the transmit 
ter and electronic tube divisions of its radio, televisior 
and electronics department. 


C. F. Poirier, vice president of the Crocker-Wheeler 
Co., in Ampere, N. J., has been released from his du 
ties for an indefinite period to serve as Electrical Con 
sultant to the Shipbuilding Division of WPB. With 
this division of WPB, Mr. Poirier will analyze produc- 
tive capacity in the electrical industry and make recom- 
mendations with regard to the ability of existing elec- 
trical manufacturing facilities to meet the needs of the 
resulting current shipbuilding program. Mr. Poirier 
has been a member of WPB advisory committee for the 
Electric Motors and Generating Industry for the past 
several months. 


Dr. Charles E. Leberknight has recently been ap- 
pointed to head the newly created department of re- 
search of Kopp Glass, Inc., Swissvale, Pa. Dr. Leber- 
knight was formerly associated with the research de- 
partment of the Union Switch and Signal Co. in Pitts- 
burgh. The Kopp Glass, Inc., is now giving over its 
entire engineering research and manufacturing facilities 


+ 


to the production of industrial glass specialties. 


Professor E. L. Midgette has been appointed con- 
sultant to the American Engineering Co., of Philadel- 
phia, but will retain his position as Professor of Ma- 
chine Design at the Polytechnic Institute of Brooklyn. 
Professor Midgette will concentrate upon the develop- 
ment of new designs or products and the improvement 
of existing ones. 


Appointment of Angus G. Scott as sales manager of 
the Derry, Pa., Porcelain Department of the Westing- 
house Electric & Manufacturing Co. has been an- 
nounced. Mr. Scott succeeds R. L. Whitney, who has 
been named sales manager of.the Westinghouse Trans- 
former Division, at Sharon, Pa. 


Edwin H. Brown, engineering vice president of the 
Allis-Chalmers Mfg. Co., of Milwaukee, Wis., has 
been named assistant chief of the iron and steel branch 
of the WPB and is in charge of the plant facility sec- 
tion. Mr. Brown has been granted an indefinite leave 
by Allis-Chalmers during which Forrest Nagler, chief 
mechanical engineer, will be responsible for the engi- 
neering and development department of the company. 


Acting managerships of two important General Elec- 
tric Co. works, at Lynn, Mass., have gone to George 
M. Stevens and Nicholas M. Du Chemin. Mr. Ste- 
vens and Mr. Du Chemin (River Works and West 
Lynn Works respectively) thus take the place of the 
late Nelson J. Darling, who was manager of both 
plants for several years. R, H. Luebbe has been ap- 
pointed assistant manager of the appliance and mer- 
chandise department of General Electric Co., Bridge- 
port, Conn, 


Dan C. Hungerford has been elected president and 
general manager of the Aircraft Parts Development 
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Made to Navy Specifications 


SWITCH PARTS CABLE CLAMPS 


(Type A- Type B, All Sizes) 


WIRE TERMINALS 


1841 Series—both Solder and Solderless Types 


(Types J- JB- JP Ete.) 


Dies for thousands of other Standard Pieces 


Send us Your Drawings for Quotations on Special Parts 


HOT TINNING, ZINC AND CADMIUM PLATING 


Send us your inquiries 


STEWART 
STAMPING CORP. 


621 East 216th Street 








The ENTRANCE to 
PRECISION MANUFACTURE 





SPECIAL SERVICES STANDARDIZED STOCK ITEMS 


(Int ernal—External-Center less) 
Liner Pins and Bushings 


Cyltadted Lanaine Screw Machine Reamers 
Lapped Fits for High Pressure Use = ( Plasm Plug and Reng, Snap, Thread Plug) 


Hardened and Ground PrecisionParts Lightwave Measuring Equipment 


ACME INDUSTRIAL CO. 


207 N. LAFLIN ST. CHICAGO, ILLINOIS 
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Type LDI1B-1 


Antennae reel motor, 
wound for 1/13 H.P. at 
8500 R.P.M.—either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); diam- 
eter of housing 2.306”; 
overall length not includ- 
ing the shaft extension, 
2-15/16"'; shaft extension 
.766”; shaft diameter 
.250; weight 1 Ib. 3 oz. 





MOTORS 





Aerial camera motor, 
1/120 H.P. with speed of 
6000 R.P.M.—12 volts. 
Equipped with ball bear- 
ings; diameter of housing 
2-3/16"’; overall length 
not including shaft 
3-7/32"'; shaft extension 
1’’; shaft diameter .187 5’ 
(3/16"’) weight 14 oz 
Wrinkle finish. 


Type LD3R 


TELEGRAPH lnstruments 


SIGNAL Wireless and Telegraph 
Instruments are playing an impor- 


tant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 


and dependability. 






#112-S Sounder 


W-37Relay 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 









Offices in All Principal Citie 










































Keystone Carbon Company Brushes are designed to fit the job. 
They are giving uninterrupted service in all types of electrical 
eq.ipment, from small fractional horsepower motors to large 
40,000 ampere homopolar generators. 


Their design embodies all of the desirable characteristics necessary 
to obtain efficient, reliable service. Carbon, Graphite, and Metal- 
Graphite grades are available. 


Our engineers will recommend a Keystone Grade to meet your 
exacting requirements. Write today for complete information. 


Manufacturers of precision moulded products. 
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WITH OUR ARMED FORGES — 


GIVING PRECISION PERFORMANCE 


Brainin contacts enter into the 
assembly of electrical devices for 
every branch of the army, navy 
and merchant marine. We have 
the experience to make special 
designs for your specific purposes. 


Reel 


LT ma 


PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


233 SPRING STREET — NEW YORK, N. Y. 


ee oe a Bs Meee oe oe ee 30 N. MICHIGAN AVENUE 





Corp., Summit, N. J. He was formerly vice presiden 
of the Elastic Stop Nut Corp. and at one time presi 
dent of the Standard Manufacturing Co. 


Elmer F. Richter is now general manager of the Ad 
dressograph-Multigraph Corp., Cleveland, Ohio, as 
suming some of the responsibilities of J. E. Rogers, 
who has been serving as both president and general 
manager since 1927. Mr. Rogers will continue actively 
as president. 


John H. Reichwein, for several years assistant super- 
intendent of the Janette Manufacturing Co., Chicago, 
[ll., is now superintendent of that organization. Mr. 
Reichwein, previous to his association with Janette, was 
assistant production manager for the Roth Division of 
Century Electric Co. 


Thomas H. Corpe has been named general sales man- 
ager of the Electric Stop Nut Corp., Union, N. J. He 
was formerly with Lockheed Aircraft Corp. and Gen- 
eral Motors. 


To Charles F. Wagner and Dean Harvey have gone 
recent awards of the \Westinghouse Order of Merit. 
Mr. Wagner, manager of central station engineering at 
East Pittsburgh, was honored for his lightning studies 
and Mr. Harvey, materials and standards engineer at 
East Pittsburgh, was cited for his contribution to the 
war effort as a member of the Conservation Division of 


the WPB. 


Don G. Mitchell is now vice president in charge of 
sales of Sylvania Electric Products, Inc. This is a new 
office, established to plan and direct the distribution and 
merchandising of all Sylvania products. Mr. Mitchell 
was formerly with the Pepsi-Cola.and American Can 
companies. 


B. F. Morris, of Thomas A. Edison, Inc., West 
Orange, N. J., who has served for two years as presi- 
dent of the Association of American Battery Manu- 
facturers, Inc., has been reelected for another term. 
E. T. Foote, of Globe-Union, Inc., and J. H. McDuf- 
fee, of Electric Auto-Lite Co., are vice presidents for 
the coming vear. 


S. G. Eskin, director of the Robertshaw Research 
Laboratory, Youngwood, Pa., has been assigned to the 
Industrial Conservation section of the WPB. Charles 
K. Strobel, as assistant director of the laboratory, will 
carry on the comprehensive research program now 
under way. 


Gerald Swope, who recently resumed the presidency 
of General Electric Co., has been selected as the.sixth 
recipient of the Hoover Medal. The award will be 
made to Mr. Swope during the winter convention of 
the American Institute of Electrical Engineers in Janu- 
ary 1943. 


D. L. Beeman is now engineer of the industrial power 
section of the industrial engineering department of 
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DOES THIS 
GLASS SNOWFLAKE 
GIVE YOU ANY IDEAS? 


CHACE Jhermostatic 
» BIMETAL 





BULL DOG ELECTRIC PRODUCTS CO., DETROIT, MICHIGAN 






The Bull Dog Circuit Master is a combined switch 
and circuit breaker for the control of light and power 
circuits. In case of overload or short, the circuit is 
automatically opened through the thermal action of a 
small Chace Thermostatic Bimetal element engineered 
into the Circuit Master. For dependable, automatic 
movement, through thermal action, let Chace advise you 
regarding the most efficient type of bimetal to use. 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 
























ROBABLY you'll never want a gadget as complex in 
design as this snowflake—but if you did we could make it 
of glass! For example, as a result of recent important develop- 























ments in glass at Corning, electrical insulators can now be 
large or small... thick or thin. . . simple or intricate in de- 
sign... hollow or solid .. . opaque or clear .. . with holes, 

| grooves, threads ... thermally and chemically resistant .. . 
strong dielectrically and mechanically ... or almost any com- 
bination of these qualities you need to do the job. If shortages 
of critical materials have you on the ropes, look into glass 
quick. Write Insulation Division, Corning Glass Works, 
Corning, New York .. . today! 






YOU CAN'T BEAT GLASS AS AN INSULATOR! 


Compared with other popular electrical insulation 
materials—-Mica, Low-Loss Steatite, Porcelain, Cellu- 
lose Acetate, Phenolic Resinoid— Borosilicate GLASS 
rates: 

















FIRST in high scratch SECOND in high dielec- 


Save Critical Materials hardness. tric strength. 


Immediately available because 


“Wire-Nuts” do not use lead, tin ‘ FIRST in low thermal ex- SECOND in high volume 
and rubber, as required in solder- pansion. resistivity. 
and -tape Joris. FIRST in low dielectric FOURTH in high refrac- 


constant. toriness. 





NO SKILLED LABOR REQUIRED! 


Anyone can make A-1 Wire Joints with ‘““Wire-Nuts’’; no special 
training needed. Not only make a faster joint, but neater, and | ; oe. ee 
better electrically, stronger mechanically. Safer; no open flame; ‘BA ee es i a 


no soldering iron; no molten solder. USED BY hundreds of Elec- 

trical Manufacturers to make MILLIONS of Wire Joints in war VOX HSU Z Ors 

production. a , ae ae 3 
Sizes for Every Job. Send for FREE SAMPLES. | § , ; 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue STM alt 
OFFICES IN ALL PRINCIPAL CITIES 










** Pyrex” is a registered trade-mark and indicates manufacture by Corning Glass W or ks 
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MASTER MULTITESTER 


A.C. &D.C. VOLTMETER + D.C. AMMETER + CAPACITY & INDUCTANCE METER 


The original engineering design features of this preci- 
sion Master Multi-tester makes it ideal for a large 
variety of tests in both the laboratory and factory. 
Incorporates the exclusive R.C.P. system of A.C. meas- 
urements eliminating the troublesome copper oxide 
rectifier. Rectifier used is rugged, extremely sensitive 
and easily replaced. A.C. scales are practically linear 
and coincide with D.C. scales. Capacity measurements 
are direct reading. Ohmmeter has self-contained power 
supply. Meter sensitivity 2000 ohms per volt. D.C. volt- 
meter range: 0-5-50-250-2500-5000. A.C. voltmeter 
range: 0-10-100-500-1000-5000. D.C. milliampere 
range: 0-10-50-250-1000. D.C. ammeter range: 0-1-5- 
25. Capacity meter range: 0-.03-.3-3-30-300 mfd. Low 
ohm scale: 0-100. Center ohmmeter scale range: 
0-15,000-150,000. Megohm'’ scale’: 0-.1-.5-15. Induct- 
ance meter: .25-1000 millihenries — .25-100-1,000- 
10,000 henries. Meter and power line completely fused. 
Supplied in handsome, black crackle wear-resistant steel 
case. Operates on 105-135 AC power supply. Model 
414 V-7 ready for operation . . . $36.95. 


Other instruments in the complete line of R.C.P. electronic 
and electrical test instruments described in catalog No. 126. 
If you have an unusual test problem—either for production 
line or laboratory work—our engineers will be happy to co- 
operate in finding the most efficient and economical solution. 


RADIO CITY PRODUCTS COMPANY, INC. 


127 WEST 26th ST a NEW YORK CTY 


MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES — VACUUM 
TUBE VOLTMETERS — VOLT-OHM-MILLIAMMETERS — SIGNAL GENERATORS 
— ANALYZER UNITS —TUBE TESTERS — MULTI-TESTERS — OSCILLO- 
SCOPES — AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS. 


General Electric Co., succeeding E. G. Merrick, w! 
will remain with the section with special duties 
signed and as engineering consultant. 


a 


To better organize the work of the lamp division o 
Westinghouse Electric and Manufacturing Co., Bloon 

field, N. J., to meet expanding war demands, a genera 
engineering manager of that division has been ap 
pointed. Dr. A. M, Hageman will, in that capacity, 
supervise all development and engineering activitie; 
involved in the production of lamps and electronic de 
vices. He was formerly in charge of lamp engineering 
The apponitments of E. R. Schmid as manager of a 
new chemical and metallurgical section and D. S. Gus- 
tin as manager of the lamp engineering section were 
concurrently announced. 


B. O. Austin is now control section manager with re- 
sponsibility for the design and development of certain 
items of war equipment at the Lima, Ohio, Small 
Motor Division of Westinghouse Electric and Manu- 
facturing Co. 


George H. Johnson, president of the Grisholt Ma- 
chine Co., Madison, Wis., has been appointed director 
of the tools division of WPB to replace George C. 
Brainard. John Chafee, formerly vice president of 
Brown & Sharpe, Providence, R. I., has been appointed 
deputy director. 


J. L. Townsend is now assistant manager sales, frac- 
tional-horsepower motor section of the motor division 
of General Electric Co., Schenectnady, N. Y. 


Russell G. Davis, now vice president of Foote Broth- 
ers Gear and Machine Corp., Chicago, IIl., continues as 
general manager of the industrial gear division of that 
organization. 


R. W. Dinzl has been appointed vice president in 
charge of engineering of the Watson-Stillman Co., Ro- 


selle, N. J. 


Col. R. F. Ohmer, president of New Wrinkle, Inc., 
Dayton, Ohio, since its inception, has returned to ac- 
tive service and is now Commanding Officer at the Kel- 
logg Air Base, Battle Creek, Michigan. 


Willard Brown, lighting expert at General Electric’s 
Nela Park works, is now a Commander U. S. Naval 
Reserve assigned to the Supply Corps. 


Allen P. Livar has been appointed chief engineer, 
Airtemp Division, Chrysler Corp., after having served 
since 1937 as chief heating engineer for that organiza- 
tion. Mr. Livar takes over the duties of R. G. Wyld, 
who is now a Lieutenant in the U. S. Navy. 


NEW PLANTS, EXPANSION 
New contracts to provide plant facilities, machinery 


and equipment have been announced by the Defense 
Plant Corp. Increases in outstanding contracts have 
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KEEP EM OFF THE 
CASCALTY LIST 


with 
‘</ PURE CARBON 
Ja &— BRUSHES! 



























































us- A 
ere 
MOTOR laid up for repairs is a motor ‘hors de combat”. 
| We don't claim that a brush makes the motor. There are many 
= other factors that are important, BUT, even such a small element as a 
ae carbon brush if not properly designed and specified can put the best . 
vy motor out of action. | 
If you are not getting satisfactory results from your present source, 
why not give Pure Carbon a trial? We'll be glad to have one of our 
Ma engineers diagnose the condition of the patient, and if at all possible, 
ctor prescribe a cure. ’ ee 
me. 
t of 
ted 
” PURE CARBON COMPANY. INC. 
| 1909 NOBRAC STREET, ST. MARY’S, PENNSYLVANIA 
rac- S 
sion a 
44 
in ESCO’’ AT WAR! | | 
2S aS 3 
that 
| ARMY-NAVY “E” Awarded for excellence in SPURS—HELICALS—BEVELS (straisht & spiral) WORM 
| production of motors, generators, motor-generators, GEARING—THREAD GRINDING 
rotary converters, etc. 
t in (14 to 96 DP.) 
Ro TWENTY-FOLD INCREASE in production of ; ’ 
our regular product for war purposes. This range logically embraces the 
OVER 90% OF OUR EMPLOYEES subscribing gear components of many critical 
Inc., over 10% of their earnings to Victory Bonds and control devices essential to the sealed 
seins Stamps. effort and this organization is proud 
Kel of its contributions of such material 
ELECTRIC SPECIALTY CO. in the program. 
213 SOUTH STREET, STAMFORD, CONN. 
bite With full production capacity sched- 
er uled far into the future, all new 
ae #2 BLOWER inquiries are now necessarily sub- 
Housing and Wheel ordinated to these vitally important 
sad Built to solve the ven- prior commitments. However, every 
soteid tor toe urgent need will be given careful 
niza- elawe oate at consideration. | 
lyld, ay ae ome 
motor. 
Compact . . . Efficient ~ Lt by 4 
siz zienble Widen | Car O/2CCLaLtLe 
Write for ee ee oS ee 
; specifications S y 
on L-R MANUFACTURING COMPANY 6 RO 
TORRINGTON, CONN. 
have a seats ciimmteaiaiiniatasiiel 2650 W. MEDILL AVE. Ph. HUM. 3482 
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Makers of electrical and 
radio apparatus destined 
for war service are finding 
in LAVITE the precise 
qualities called for in their 
specifications high 
compressive and dielectric 
strength, low moisture ab- 
sorption and resistance to 
rot fumes, acids, and high 
heat. The exceedingly 
low loss-factorof LAVITE 
plus its excellent work- 
ability makes it ideal for 
all high frequency appli- 
cations. 


CHARACTERISTICS 
Specific gravity of only 2.5 to 2.6 


Water absorption $.1.5-0.001 per 
cent. Per cent power factor. 


S.1.5 at 60 cycles was only 0.0165. 
Dielectric constant at 60 cycles was 


5.9-1000 KC 5.4. 


D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 


New York New England 
145 Varick St. 179 Melrose Ave. 
J. A. Tompkins Needham, Mass. 


Los Angeles, 4116 Avalon Blvd., Electrical Manufacturers Supply Co. 


We will gladly supply 
samples for testing. 


Chicago 
549 W. Randolph St. 


Model 12 Interval Timer is a man 
set timer which will automatically | 


D 


lected time interval. 


Model 11 Cycling 
Timer is designed to 
open and close a cir- 
cuit on a pre-set, con- 
tinuously repeating 
schedule. 


ee) 


15 Instantaneous @ 


Model 





also been made. 

























Ford Motor Co., Dearborn, Mich, 
receives an increase in excess of $650,000 for addi 
tional plant facilities in Michigan making a total com 
mitment of more than $33,500,000. General Electric 
Co., Schenectady, N. Y., an increase of $250,000 fo: 
facilities in Connecticut ; total commitment of $500,000 
Another increase of $80,000 for plants in Connecticut 
and Indiana also went to General Electric for a total 
commitment of $300,000. Caterpillar Tractor Co., 
Kast Peoria, Ill., for facilities in Illinois receives 
$400,000 to complete a $1,000,000 commitment. 
Sprague Specialities Co., North Adams, Mass., foi 
Massachusetts facilities a $750,000 contract. Chrysler 
Corp., Detroit, Mich., has received $4,000,000 for 
Michigan facilities. Sylvania Electric Products, 
Inc., Emporium, for 
$150,000. 

In all the above the contractor will operate the facili- 
ties while the title remains with the 
Corporation. 


Pas: Massachusetts facilities 


Defense Plant 


Murray Co. has taken over the plants of S. A. Woods 
Machine Co. (South Boston and Natick, Massachu- 
setts) by the authority of the War Department and at 
the invitation of the United States Government. 


Cornell-Dubilier Electric Corp., South Plainfield, 
N. J., has just opened a fourth large plant to further 
increase the company’s capacity production facilities 
for war-need capacitors. In making the announcement 
President Octave Blake, of Cornell-Dubilier, stated that 
close watch of the new unit upon the company’s back- 
log of orders will be made to determine if still further 
expansion is advisable. 


Reliance Electric & Engineering Co., Cleveland, 
Ohio, has leased the plant of the stoker division of the 
Pocohontas Fuel Co. and will operate it for additional 
motor manufacturing facilities under the designation 
of marine division. This gives Reliance three plants 
in Cleveland. 


Protective capacity of 500,000 Ib. of magnesium will be 
afforded by the new foundry in Chicago of the Howard 
Foundry Co. 


Minneapolis-Honeywell Regulator Co., going into 
mass production for military aviation, has completed 
a setting-up job that required more than three months. 


Facilities to enable improved production of electronic 
and aircraft products have been acquired by the In- 
suline Corp. of America in Long Island City, N. Y. 


International Telephone and Telegraph Corp. are 
proceeding with the construction of a new factory at 
Nutley and Clifton, N. J., which will become the home 
of Federal Telephone and Radio Corp. and eventually 


concentrate on laboratory and manufacturing opera- 
tions of I. T. & T. 


Hillsdale Commutator Co., Hillsdale, Mich., has 
been established for the manufacture of commutators 
for starters, generators and motors, for general elec- 
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Here is atomic-hydrogen arc welding at its best. Cleve- 
land Tungsten’s patented NON-BEND feature assures 
you of expected, uniform results, especially with small 
rods, such as 1/16” diameter used on small machines. 
You get intense concentration of heat: a strong, non- 
porous, ductile, smooth deposit, clean and scale-less; 
a weld of identical metal machinable to invisibility and 
capable of feather-edging: minimum oxidation and 
freedom from magnetic blowing effects: ability to move 
the arc instantly at will; adjustability of arc from 1/16” 
to 1”; flexibility and ease of operation. 


Ask for our 12-page bulletin, “Tungsten.” 


ve CLEVELAND TUNGSTEN, INC. [fA 


baat 10200 MEECH AVE. rs CLEVELAND, OHIO 
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_ NS Since 1917 uansen has been 


n y _ the leading maker. Hundreds of thousands in use. Standard 

onic or A production model motor only 23/4’’ x 1 5/16" deep. Pulls up 
In- ’ / i to 8 oz. direct load continuously at 1 RPM. Withstands 40 

Y Sia ; % i below and 140 above zero. 
sabia yhich Fe Standard timing machine only 3%” x 3 1/32" x1 15/16” 
f with an unsurpassed gear train. 
; Show your specifications to the HANSEN engineers or take 
v at ould b wie ~aaee - up your engineering problems with them. 
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TWO MONTHS 


AGO 


OK FELLA—BUT HOW ARE 
YOU GOING TO GET A 


LARGER ALLOCATION OF 
THE NON-FERROUS 
METALS WE'RE USING? 


JOHN—OUR PRODUCTION 
MUST BE INCREASED. WE 
MUST GET MORE METAL 
— AND I HAVE AN IDEA. 


BILL— YOU HAVE DONE A 
SWELL JOB — OUR PRODUC- 
TION IS UP SUBSTANTIALLY 
AND I'LL ADMIT | NEVER 
THOUGHT STEEL WOULD 
SERVE AS WELL AS OTHER 
METAL ON THIS JOB. 


THIS IS A SPECIALTY STEEL— 
CMP PRECISION COLD 
ROLLED STRIPi THEY 
WORKED WITH US UNTIL 
THE ESSENTIAL MATERIAL 


CHARACTERISTICS 
OST sy WERE MET. 


VERSATILITY — ANOTHER CMP 
PRECISION STRIP ADVANTAGE 


How can you use CMP cold rolled strip steel to re- 
place critical light gauge non-ferrous metals? Yes 
— that was the challenge. And for important war 
equipment parts it has been achieved with re- 
markable success. 

By making a wide range of physical properties 
available to meet the essential service character- 
istics desired, CMP light gauge strip offers broad 
adaptability. CMP precision rolling for unusual 
close tolerances and the precise control of uniform- 
ity for consistent duplication provides a metal that 
assures trouble-free fabrication for low cost top pro- 
duction results. It's worth investigating now for 
your vital war production and good to have the 
facts for your postwar plans. Write today or phone 
Youngstown 4-3184 for immediate information. 


Ld Mae eo 


Lei EMME Be HELP TODAY 


oie 


Subsidiary of The Cold Metal Process Co., Youngstown, 0. 


ed 


THE COLD METAL 
PRODUCTS CO. 


trical purposes with emphasis upon components for the 
aircraft industry. E. D. Moon, formerly of Toledo 
Standard Commutator Co., is president of the new or- 
ganization and E. F. Cook, Jr., is vice president in 
charge of engineering. 


Raycroft Walsh is now senior vice president of 
United Aircraft Corp., East Hartford, Conn. J. Reed 
Miller, general manager of the export division, has been 
appointed a vice president. 


Announcement has been made of the officers for 1943 
of the Packaging Institute, Inc. In the Packaging 
Machinery Mfrs. Institute division there are: Presi- 
dent Wallace D. Kimball, Standard-Knapp Corp.; 
Vice President H. Kirke Becker, Peters Machinery Co. 
and Vice President Kendall D. Doble, Pneumatic Scale 
Corp. 


L. P. Wheeler, head of the engineering department, 
information division, Federal Communications Com- 
mission, Washington, D. C., has been elected president 
of the Institute of Radio Engineers. Dr. Wheeler 
was formerly superintendent of the consultant division 
of the Naval Research Laboratory. F. S. Barton, 
chief of the radio division of the British Air Com 
mission has been elected an IRE vice president. 


Russel L. Whitney is now sales manager of the trans- 
former division of Westinghouse Electrical & Manu- 
facturing Co. at Sharon, Pa. A. C, Farmer, formerly 
assistant sales manager has been named assistant to 
Vice President H. V. Putman of the same division. 
W. G. Davis, general manager of manufacturing lamp 
department, General Electric Co., Cleveland, will super- 
vise the new Electronics Activity. This involves the 
manufacture, sale, and performance of various elec- 
tronic products being made for the U. S. Government 
in several of the lamp department factories. Z. G. 
Taylor, until recently manager of the Jackson 
Fluggescent Lamp Works, Jackson, Miss., is trans- 
ferred t#; Nela Park to assume general responsibility 
for manufacture of products in the Electronics Activ- 
ity. W. H. Robinson, Jr., assumes commercial re- 
sponsibility. William B. Gillen is now manager of 
the East Cleveland Lamp Works. Harold M. Haase 


is manager of the fluorescent plant at Jackson, Miss. 


GENERAL ELECTRIC WORKERS 
SET WAR SUGGESTION RECORD 


Shattering all company records for the making of 
worthwhile suggestions, under the General Electric Co. 
Employee Suggestion System, war-conscious workers 
were paid $115,000 during the first ten months of 
1942 for 12,250 ideas for saving materials or time in 
war production. Many of the suggestions speed pro- 
duction of turbines, generators and motors which supply 
power for war. Others improve the output of radios 
and of control devices for guns, tanks, ships, and 
planes. According to Director William E. Owen of 
the company’s suggestion system, manufacturing 
operations for virtually all types of equipment which 
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LOMBARD GOVERNOR — 
for precision production work — is making accurate and specially heat 
treated Angle Plates, Scraped V Blocks, Lapping Plates, True Surface 
Plates, Bench Plates, Parallels and Straight Edges. Making these essential 
inspection parts requires an engineering knowledge which is available 
to you for your special plate problems. 
Send us your drawings and we'll be glad to quote. 


» 
F LOMBARD GOVERNOR CORPORATION™ 
800 MAIN ST., ASHLAND, MASS., VU S 


to your SPecifications 


We Lhhane (Ws 


6434 Cass Ave. 
DETROIT - MICHIGAN 
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@ On production lines and on assembly lines, wartime 
speed demands the utmost from skilled hands. In times 
like these, good tools are proving that quality pays by help- 
ing workers get maximum production from man-hours. 

Today, in plants large and small, Klein Pliers are prov- 
ing the wisdom back of their selection, for the inherent 
quality of these tools means better work, 


| done more quickly. This same high quality 


also assures longer life—an important point 
when war’s demands make good tools diffi- 
cult to obtain. 


Your copy of 
the Klein Pock- 


ASK YOUR SUPPLIER aaeatees 


request. 


Chicago, [ll.,U.S.A 
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HOW PRECISE PLASTIC PARTS 
















































CAN SPEED YOUR PRODUCTION 





in unnecessary to tell you manufacturers what part plastics 
can play in record-breaking production, for you know their 
advantages full well. 

But what should be emphasized is that precise plastic 
parts can greatly speed your output by reducing inspection 
rejects and by eliminating the need either for “forcing” parts 
to fit or searching for a part that fits. 

Auburn molded plastic parts have been made always to 
a high standard of accuracy—finishing is thorough, inspection 
especially keen, handling and packing most carefully done. 

While this type of exacting workmanship may seem more 
expensive initially, actually in the long run it is less because 
of savings in assembly time and improved quality. 

Since 1876 we have been molding to the same high standard 
for it’s the only standard we know how to meet—it’s the 
standard that helps you most. 


AUBURN BUTTON WORKS, INC. 


ESTABLISHED 1876 


AUBURN, NEW YORK 


MOLDERS OF ALL TYPES OF PLASTICS MATERIALS BY 
COMPRESSION, TRANSFER INJECTION AND EXTRUSION METHODS 
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General Electric supplies for war has been improved 
by suggestions during 1942. Since 1920 General Elec- 
tric has paid $1,297,340 for 132,665 suggestions, all of 
which were adopted. 


ORDERS FOR ELECTRICAL GOODS DECLINE 


As _ reported 
upon. by the 
ee Se Dept. 
of Commerce, 
Jureau of the 
Census, 
orders for 
electrical 
goods in the 
third quarter 
of 1942 to- 
taled $965,- 
] 19,984 as 
compared 
with $1,057,- 
954,129 in the 
second quar- 
ter (revised). 





ORDERS BOOKED EACH QUARTER 
BY ELECTRICAL MANUFACTURERS 








TOTAL DOLLAR VALUE 


These — indi- 
cated values 
cover only 78 
manufac- 
turers, and, as 
pointed out by 
the Dept. of 
Commerce, 
are representative of trends rather than of industrial 
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coverages, 


RECENT ARMY-NAVY “E” AWARDS 


To Reliance Electric & Engineering Co., Cleveland, 
Ohio, a new Navy “E” pennant with a star indicating 
renewal of the original presentation (March 1942) for 
outstanding performance upon Navy war work. 

To the Chicago plant of Phileo Radio Corp., a joint 
Army-Navy “E” which means that now all Philco 
plants throughout the country hold the “E” award. 

To Leeds & Northrup Co., Philadelphia, Pa., an 
Army-Navy “E” based upon recommendations to the 
Navy which ‘could not have been higher.” 

To Clarostat Mfg. Co., Brooklyn, N. Y. 

To Sheffield Corp., Dayton, Ohio. 

To Otis Elevator Co., Aeronautical division, Harri- 
son, N. J. 

To Supreme Knitting Machine Co., Brooklyn, N. Y. 

To S. S. White Dental Manufacturing Co., Staten 
Island, N. Y. 

To Frigidaire Division of General Motors Corp., 
Dayton, Ohio. 

To Dallas Division of Revere Copper and Brass, 
Inc., Chicago, II. 

To Independent Pneumatic Tool Co., Aurora, II. 

To Homelite Corp., Greenwich, Conn. 

To Ex-Cell-O Corp., Detroit, Mich. 

To South Bend Lathe Works, South Bend, Ind. 

To Bound Brook Oil-Less Bearing Company, Bound 


Brook, N. J. 
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ttt} Baker Contacts 
2 @aZet and contact materials of platinum 


E are equipped to furnish 

you with contacts and contact 
materials best suited to your require- 
ments. Practically any shape and 
size may be specified for attachment 
by riveting, welding,-brazing or sol- 
dering. We make contact screws, 
studs, bars, plates, washers and spe- 
cial shapes as well as laminated and 
inlay contact strips in any width and 
thickness. 


BAKER & CO., INC. 
SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 
113 Astor St., Newark, N. J. 


New York San Francisco Chicago 


these heads 


SPEED UP 
ASSEMBLY 


Fingers gear right to the knurling. 
This prevents slipping and lost 
motion and naturally saves time 

speeds assembling. The knurl- 
ing also permits /ocking the screw 
after countersinking. 


Rez. U.S. Pa’. OF. 


Qi 


KNURLED SOCKET HEAD 
CAP SCREWS 
have unbelievable strength—are pre- 
cision made. Deliveries are better than 
average. 
SIZES NO. 4 


on sic" mae Write for the “UNBRAKO” Catalog 
Q"" M. 


now. 


| The knur.ing of Socket Screws originated with “Unbrako” years ago. | 


STANDARD PRESSED STEEL Co. 


JENKINTOWN, PENNA. BOX 594 
—— BRANCHES —— 
BOSTON» DETROIT + INDIANAPOLIS - CHICAGO > ST. LOUIS - SAN FRANCISCO 
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This individual Motor Drive 
Unit eliminates countershaft 
and overhead belting assemblies 
formerly used on lathes, shapers, 
milling machines, screw machines 
and punch presses. 
















































It increases machine efficiency 25% 
or more. Instant control assures safe 
and dependable operation. Instal- 
lation is simple. Made for motors 
ranging from 1/4 to 15 H. P. 


A 60-day FREE TRIAL, without 
obligation, will convince you of 
the value of Cullman Drives on 
your machines. 


WRITE TODAY FOR 
FULL INFORMATION 








HR a 


1352-E ALTGELD STREET, CHICAGO, ILLINOIS 





STAR PORCELAIN 
Is Available 


For Essential Use 


Although the situation with regard 
to materials grows increasingly difficult, 
PORCELAIN is still obtainable with 
proper priority. Not only that, but 
PORCELAIN is substituting for steel, 
alloys, rubber and plastics in many ways. 


STAR PORCELAIN, by reason of the 
care used in its production from raw 
material to finished piece, is in a class 
by itself, now and after the war! 


PORCE OMPANY 


41 Muirhead Ave. 
TRENTON, N. J. 


Send for booklet on 


“Characteristics of Ceramic Products’’ 





lo KE. 1. duPont Nemours and Co., Seaford, Del 

lo Emerson Electric Co., St. Louis, Mo. 

lo Eureka Vacuum Cleaner Co., Detroit, Mich. 

lo New Departure Division, General Motors Corp 
Bristol and Meriden, Conn. 

lo Ingersoll-Rand Co., Painted Post, N. Y. 

lo Ward Leonard Electric Co., Mount Vernon 
N.Y: 

lo Weston Electrical Instrument Company, Newark 
ae 

lo Henry L. Crowley Co., West Orange, N. J. 

lo Veeder-Root, Inc., Hartford, Conn. 

lo 5 Pittsburgh-area plants of Westinghouse Elec 
tric and Manufacturing Co. 

lo the Perth Amboy, N. J., and Rome, N. Y., plants 


General Cable Corp. 


lo Leece-Neville Company, Cleveland, Ohio. 
lo Hobart Manufacturing Co., Troy, Ohio. 
lo Kennecott Wire & Cable Co., Phillipsdale, R. I 
lo Simplex Wire & Cable Co., Cambridge, Mass. 
lo Sylvania Electric Products, Inc., Emporium, Pa 
lo United States Rubber Co., Des Moines, Ia. 
Representatives of war plants possessing the Navy 
“Ee,” the joint Army-Navy pennant and the Maritime 
(Commission award for excellence in industrial produc- 
tion will be honored during the War Congress of 
\merican Industry to be held in New York under the 
sponsorship of the National Association of Manufac- 
turers 


FLUORESCENT REFLECTOR STANDARDS 


Recently proposed simplified designs for nonmetallic 
reflectors for industrial fluorescent lighting fixtures have 
been approved by the industry, and will be promul- 
gated as a simplified practice emergency recommenda- 
tion, according to an announcement of the Division of 
Simplified Practice, National Bureau of Standards. 

The recommendation was developed at the request of 
the Building Materials Branch of the War Production 
Board to assist the industry to comply with the provi- 
sions of the amended Limitation Order L-78, Fluores- 
cent Lighting Fixtures, issued by WPB on October 19, 
1942. This order includes the requirement that non- 
metallic materials be substituted in the manufacture of 
reflectors for fluorescent lights. The recommendation 
became effective October 20, 1942 for new production, 
where the manufacturers would have to make any addi- 
tions to existing dies or forming equipment, and will 
be designated as Simplified Practice Emergency Rec 
ommendation ER1-42. 

This simplification of designs, developed with the 
cooperation of the industry, covers recommended dimen- 
sions, with tolerances, on standard R.L.M. reflectors, 
and will result in an estimated savings of steel of at 
least 50 tons aday. Machine-hours and man-hours will 
also be conserved, since time and labor that would 
otherwise be consumed in the adjusting of machines to 
fabricate a wide variety of reflectors can be utilized by 
the manufacturers to increase production without ex- 
pansion of plant facilities or personnel. This simplifi- 
cation will also eliminate the demands on the manufac- 
turers for a great number of different sizes and shapes. 
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THERMOSTATIC BI-METALS 


Sree 


MUST BE RIGHT FOR TODAY’S 
MOTORS 


ELECTRICAL CONTACTS 


Percolators or Pursuit Planes 
*® Almost overnight, whole industries have changed over 
from peacetime to war production. * Yet, whether it’s brood 
ers or bombers, transformers or transports. percolators or 
pursuit planes, the need for Wilco specialized thermostati« 
bi-metals and electrical contacts remains unchanged. Resis 
tance bi-metals (from 24 to 440 ohms, per sq. mil, ft.) and 
high and low temperature thermostatic bi-metals are avail 
able in wide variety. ® Also Wilco electrical contact alloys 


(in Silver, Platinum, Gold, Tungsten, Metal Powder Groups). 


The H. A. WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 
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‘tion. aa. Oe upon motor performance, you just can’t afford to take 

4 chances. Be sure—use Newport Electrical Sheets. True 

to gauge and size and easy to punch, Newport Electrical 

4 Sheets are unvarying in physical characteristics, and pos- 

Rec ; ' : sess constant, known electrical properties. Literature and 
samples of grades and gauges sent on request. 
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1 the he , y << Newport Products: Hot Rolled Sheets — Newport Elec- 
men- ad : ' trical Sheets— GOHI Pure Iron-Copper Alloy Sheets — 
ctors. eS Globe Brand Galvanized Steel Sheets, Roofing and Siding 

. Sheets — Newport Long Terne Sheets — Newport Galvan- 
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Briefly reviewed, on this and the following 
pages, are recently published sources of 
descriptive and technical information as 
offered by various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


DYNAMOTORS. Series of dynamotors, converters 
and hand generators offered, for features of perform- 
ance, dependability, efficiency and durability, for inte- 
gration within products in the communication field. 
Characteristics of each product outlined with construc- 
tion, voltage information and table of sizes. Perform- 
ance charts, dimensions and general specification infor- 
mation included. Carter Motor Co., 1608 Milwaukee 
Ave., Chicago, III. 


SILICON BRONZES. Technical data and specifi- 
cation features of five different alloys available in sheet, 
rod, wire, tubing and ingot form. All have a high re- 
sistance to fatigue, corrosion and season cracking. 
Compositions and specifications as well as numerous 
curves showing cold drawing and annealing character- 
istics. Numerous tabulations of physical properties 


included. Bridgeport Brass Co., Bridgeport, Conn. 


SOLVENT DEGREASING. Data on solvents and 
various types of degreasers of vapor, immersion, spray, 
and vapor-spray-vapor featured. Degreasers of special 
design and construction for cleaning in armament pro- 
duction as well as processing and shot-testing equip- 
ment. Alkali, emulsion, and spirits washers and alkali 
cleaning and striping compounds covered. The ma- 
chines are engineered and built to give effective and 
economical cleaning. Chemicals specifically compound- 
ed to assure superior operation of various types of 
cleaning with efficiency. Detroit Rex Products Co., 
13005 Hillview Ave., Detroit, Mich. 


THERMOCOUPLES AND PROTECTING 
TUBES. Recommendations covering thermocouple 
materials for specification within products operating in 
temperature ranges where chromium and nickel alloys 
now are prohibited by recent WPB orders. Sugges- 
tions for radiation head target tubes; protecting tubes 
to replace chromium and nickel units; and recommen- 
dations for lead wires’to replace chromium and _ nickel 
alloys of certain gauges. A convenient guide in select- 
ing the most satisfactory thermocouples and protecting 
tubes for them. Practical information on construction 
of such units and their lead wires, protecting tubes, 
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Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Engineers, designers and executives to 
whom ELECTRICAL MANUFACTURING is 
made available each month under the con- 
trolled circulation policy of The Gage Pub- 
lishing Company ‘are invited to forward 
requests for copies, preferably upon letter- 
heads of their company, directly to the 
manufacturer, at the address indicated. 


plugs, sockets, thermocouple checking, millivolt con- 
version tables, etc., etc. Wheelco Instruments Co., 
848 W. Harrison St., Chicago, III. 


SIGNALING DEVICES. bells, buzzers, chimes, 
horns, sirens, air trumpets, pushbuttons, relays and 
transformers in condensed review. Background facts 
on signaling practices, in general, as related to selection 
of correct signals, their proper distribution or location 
for most effective coverage, number needed, how to ob- 
tain flexibility at no additional cost, voltage recommen- 
dations, transformer facts, etc. Schwarze Electric 
Co., Adrian, Mich. 


SYNTHETIC RESIN FOR INSULATION. Re- 
view of the important and specific advantages that de- 
rive from the use of vinyl resin compounds for wire 
and cable insulation. Various points of performance 
in which these compounds excel shown in tabulated 
form for numerous typical specification opportunities. 
Factors include: aging properties, flame and oxidation 
resistance, imperviousness to oil, gasoline, greases, 
acids, sunlight and other deteriorating influences as 
well as toughness, resistance to wear and abrasion, sta- 
bility, low water absorption, flexibility at low tempera- 
tures, wall construction, etc., etc. Halowax Products 
Div., Union Carbide and Carbon Corp., 30 East 
42nd St., New York, N. Y. 


HEAVY-DUTY SAFETY SWITCH. Features 
and advantages of a dust-tight and weather-proof 
switch showing operating features and construction de- 
tails. Available in two, three, four and five pole forms 
in fusible, switched neutral, solid neutral, non-fusible 
singlesthrow types. Rated 30 to 1200 amp. Federal 
Eleétric Products Co., Inc., 50 Paris St., Newark, 
N. Y. 


MEASURING AND CONTROL = INSTRU- 
MENTS. Pyrometers, potentiometers and thermom- 
eters with unit construction features that permit ready 
removal of each component for inspection, repair and 
replacement, thereby minimizing the necessity of re- 
moving the instrument from service. Discussed also 
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Pulp Products Department 


VAS SMD I eee ea 


230 Park Avenue. New York.N.Y. 35 6€.Wacker Drive. Chicago. III 


Faster PLASTIC Deliveries! 


% Branding by Rogan on plastics 2/ter molding eliminates many 
time-consuming mold-making operations, and permits you to use 
blank stock parts! Use only one master die for ners parts 

. Rogan will brand the markings for different uses . . . FASTER! 


APPROVED AS THE EQUAL OF ENGRAVING 


Rogen “‘deep-relief'’ branding on plastic parts meets rigid require- 
ments. Has been OK'd as the equal of engraving now called for 


in specifications. 
ROGAN BRANDING CUTS COST 


Save expensive lettering and marking 
costs through the use of simpler molds, 
fewer dies. Illustrated is a plastic shut-off 
branded by Rogan, just one example of 
ability to handle any job. For plastic 
parts large or small, flat, curved, round or 
conical, save time and money by utilizing 
Rogan's exclusive branding process. 
Send description of your requirements today! 


ROGAN BROTHERS 


2001 S. Michigan Avenue Chicago, Illinois 
Eastern Plant-154 Lawrence St., Brooklyn, New York 
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DIAMONEX H SWITCHES 


INC 


“DIAMOND H” Relay *has a cover protecting con- 


this solenoid: type 25 Amp. 


tacts from dust and mechanical damage... is built 
to conform to U.S. Army Air Corps specifications 
(Type B-2A). Whether your job is building, bombers. 
or helping to win the war by producing only one of 
the scores of assemblies on which relays are required 
(such as fuel pumps, landing lights and gun firing 
controls) you can rely on “DIAMOND H”... 
leader in the relay field . . . for design, development 
and delivery. Many types available. Write or wire 


She Mart Mf. bo. 


Hamilton Street 
HARTFORD, oe 
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of valves, pumps, fire apparalus 
wte CHROMALOX 


ELECTRIC HEATING units 


1. Construct sheet metal 
casing. 


| 2. Inside casing, mount 
| Chromalox strip heaters 
and thermostat. 


3. Strip heater capacity 
dictated by area and tem- 
perature conditions. Write 
us if in doubt. 


FIRE EXTINGUISHERS (Sodaand water type) 


1. Inside usual cabinet, 
mount standard screw 
socket, and thermostat. 




















2. Screw Chromalox cart- 
ridge heater into socket. 


PUMPS — 


1. Mount on wall of pump- 
room a Chromalox convec- 
tion air heater. 


2. Many types available, 
also Chromalox blower 
type air heaters. 


3. Also used to protect 
sprinkler systems and sim- 
ilar equipment. 


Bring us 
Your 

Heating 
Problem 


Write us about what you wish to heat, stating attend- 
ent conditions. A simple pencil sketch will help. For 
valuable general data, send coupon below with your 
business letterhead. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Bivd. Pittsburgh, Pa. 
Send me the CHROMALOX CATALOG OF ELECTRIC HEAT 


cia MINI cei ict ce 


are design features that permit convenient conversion 
of one model to another and the electronic principle o{ 
effecting temperature control without mechanical con 
tact between measuring and control components of the 
instrument. Wheelco Instruments Co., 848 W. Har- 
rison St., Chicago, Il. 


CONSULTANTS IN CHEMISTRY. Seventh edi 
tion of a classified directory of chemists, consultant 
chemists and chemical engineers arranged alphabetic 
ally by names, by companies, and also arranged by geo- 
graphical location of members. Qualifications and the 
kind of service to be rendered by each organization de- 
scribed. A key sheet simplifies member listings in re- 
lationship to their specialized activities. Association 
of Consulting Chemists and Chemical Engineers, 
Inc., 50 East 41 St., New York, N. Y. 


INSULATED CONDUCTORS. Specifications and 
engineered performance factors for a wide range of 
electrical pathways covering all product needs. Selec- 
tion chart simplifies choice relating service requirements 
needs to recommended conductor sizes, maximum volt 
type of insulation, etc. Okonite Co., Passaic, N. J. 


IGNITION SYSTEMS. Designed and pre-fitted 
electrically for high speed, high compression engines, 
these ignition system components are fully suited to 
the demands of today’s internal combustion engines. 
Guides for specification, comparative part number 
chart, terminals and bushings, starter and generator 
brushes, comparative chart voltage regulators, universal 
lock switches and cable assemblies, etc. Kem Mfg. 
Co., Inc., 601 West 26 St., New York, N. Y. 


BALL BEARING MOTORS. Advantages listed 
such as: reduction of friction loss, saving in lubrication, 
dust-proof, uniform air-gap, little attendance, etc. Cov- 
ers a line of ball bearing motors including squirrel- 
cage, polyphase units. Described also are design, effi- 
ciency, ventilated winding, maximum temperature rise, 
welding process and ball bearing equipment. Valley 
Electric Corp., 4221 Forest Park Blvd., St. Louis, 
Mo. 


V-BELTS AND RUBBER CONSERVATION. 
V-belt performance and life-in-service may be greatly 
extended by careful attention to engineering-design and 
conditions of operation. First-aid-to-the-specifier as to 
proper procedures in the selection and installation of 
such components. Pictorial diagrams show right and 
wrong methods of use. Multiple V-Belt Drive As- 
sociation, 140 S. Dearborn St., Chicago, III. 


ELECTRIC HEAT. Suggestions for effectively 
utilizing electric heat in various product specifications. 
Improved performance, greater operating efficiency and 
full control are features. General Electric Co., 
Schenectady, N. Y. 


MOLYBDENUM STEEL. Survey on molybdenum 
steel covering ; effect of heat treatment, tensile strength, 
hardness, impact strength, elevated temperature proper- 
ties and corrosion resistance as well as effect on fabri- 
cating properties such as forging, case hardening, ma- 
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chine and welding Various types of molybdenum 
steels include carbon, chromium, nickel, nickel-chro 
mium, manganese, silicon, and molybdenum alloys for 
elevated temperature and corrosion-resistant service 
Also sections devoted to properties ot nitriding steels, 
high speed steels and die steels. Climax Molybdenum 
Co., 500 Fifth Avenue, New York, N. Y. 


MOLDED RUBBER CABLE CONNECTORS. 
Complete line of cable connectors for various products 
stressing economy, efficiency, adaptability and safety 
Covers single conductor connectors, two, three and four 
conductor connectors, pigtail inserts, round connectors 
f four, five and six conductors, gangs, safety chains 
und latches for marine, aircraft and material handling 
specification points. Cable data in table form show 
current-carrying capacities and physical characteristics. 
Sections on tie tampers, air-conditioning connectors, 
bearing alarms, etc., etc. Mines Equipment Co., 4215 
Clayton Ave., St. Louis, Mo. 


METAL PARTS WASHERS. Various types of 
washing equipment for specification with alkali clean- 
ing compounds, petroleum spirits and emulsion clean- 
ers. Features of design and construction of a compre- 
hensive line of metal cleaning machines. Work-prog- 
ress charts and drawings link specific units with the 
character of the job to be done. Chemical section de- 
voted to alkali cleaning and stripping compounds. De- 
troit Rex Products Co., 13005 Hillview Ave., De- 
troit, Mich. 


HEAT INSULATION. 
blanket-type of fire-resistant water-repellent wool in- 
sulation for temperatures up to 1200 deg. F. Ad- 


I 


Detailed information on a 


vantages, how to determine correct thickness and heat 
savings, general information on suggested uses, oper- 
ating temperatures, recommended thicknesses, thermal 
efficiencies and sizes in which supplied. Eagle-Picher 
Sales Co., Industrial Insulation Div., American 
Building, Cincinnati, Ohio. 


PORCELAIN INSULATION. Summary of elec 
trical porcelain insulation items for metal conservation 
Service range 6 to 220,000 volt. Covers a complete line 
of knobs, cleats, standard tubes, switch boxes and vari- 
ous outlet fixtures, knockouts for wires and cables, con- 
nectors and bushings, wireholders, etc., etc. All prod- 
ucts conform with Army, Navy, ASTM, AIEE, Nema 
and EEI standards as well as Board of Underwriters 
Knox Porcelain Corp., Knoxville, Tenn. 


HIGH STRENGTH NICKEL ALLOYS. Data on 
nickel alloys showing individual characteristics and 
specification qualities, general purposes, strength, and 
corrosion resistance. Alloys for processing equipment, 
machined parts, items subjected to corrosive atmos- 
pheres, current carrying components and plastic molds. 
Table of physical constants and mill forms included. 
International Nickel Co., Inc., 67 Wall St., New 
York, N. Y. 


METAL SHIELDED WIRE. Complete mechan- 
ical and electrical specifications of approved aircraft 
wire shielded with thin wall, seamless copper, aluminum 
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AIRCRAFT MOTORS 


MOTOR “A”—Type D26410 is wound for 1/10 HP. 
24 volts DC at 7500 RPM; equipped with out- 
side fan cooling for heavy service. 

Diameter of shell 2.625” 
Weight with fan (as shown) 2.10 Ibs. 
Weight without fan 2.01 lbs. 


MOTOR “B”—Type D31420; 1/6 HP, 24 volts DC at 
2800 RPM; equipped with magnetic brake. 
Diameter of shell 3.125” 
Weight as shown 5.02 lbs. 


MOTOR “C”—Type D31420 is wound for 1/3 HP, 24 
volts at 7500 RPM; equipped with outside fan 
for cooling for heavy service. 

Diameter of shell 3.125” 
Weight with fan (as shown) 4.8 lbs, 
Weight without fan 4.68 lbs. 


MOTOR “C” is shown equipped with 2-pole “A.N.”, 
connector. Motors “A” and “B” are shown with base for 
“A.N.” connector of the number of poles required. 


Above motors can be built as follows: 
Speeds up to 7500 RPM. 
Voltages 12 or 24 volts DC. 
HP range 1/100 to 1 3 HP. 
Weight and length vary with HP and speed. 
Mounting and shaft to specifications. 
Magnetic brake can be built into any of these motors. 


What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland, Ohio 
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For Rapid Production Stripping 
IDEAL “HOT BLADE” WIRE STRIPPER 


@ Removes insulation without cut- to do up to 8 or 10 thousand 

ges. — ———— wee. strippings a day. 
ips Cotton, Silk or Rubber ne f bee 

Insulation from FINE stranded or e ineaietion ” —— —_ oe 
solid wire. @ Capacity up to 1%” insulation 
thickness. 

@ Adjustable for type of insulation 
size of wire and for different 

@ Fast—Operator can quickly learn diameters. 


MOST COMPLETE LINE ON THE MARKET 
F o_o a Ze m | 
BENCH TYPE | CABLE CUTTER 


LEVER TYPE 


- Pe ROTARY MODEL £ 


“EZ"BENCH TYPE HORIZONTAL BRUSH yeoricat grusH “HOT-BLADE” 


ae a 
SEZ" BX" CUTTER ___ STRAIGHTENER _ CABLE RIPPERI 


DEAL COMMUTATOR DRESSER COMPANY 
1008 PARK AVENUE SYCAMORE, ILLINOIS 
In Canada: Irving Smith, Ltd., Montreal, Quebec 
SALES OFFICES IN ALL PRINCIPAL CITIES 


@ Strips clean—no frayed ends. 











AUTOMATIC SPACING 
PRODUCES NEAT WORK 


NAME PLATE 


DETAIL PRESS 
Model No. 40 






For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on name plates, 
tags, etc. 


Available in 1/16”, 3/32”, 1/8”, 5/32” size 


characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator 
required. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 








and lead tubing. Single conductor specifications cover 
flame proof glass and flame proof cotton insulation fo: 
aircraft and instrument lighting. Specifications of ca- 
pacitance are measured to 1 per cent and dissipatior 
factor to 20 per cent. Electrical specifications indi 
cated may be relied on to a precision of 10 per cent. 
Precision Tube Co., 3824 Terrace St., Philadel- 
phia, Pa. 


LAMINATED PLASTICS. Technical develop- 
ments in the field of laminated plastics of special sig- 
nificance to the engineer-designer. How they are made, 
general properties, Federal specifications, thickness tol- 
erances and average values of sheets, tubes and rods, 
description of grades of tubing and suggestions for 
machining and punching practice. Data for the engi- 
neer-designer which will enable him to apply such plas- 
tics to his product designs. National Vulcanized 
Fibre Co., Wilmington, Del. 


SELF-TAPPING SCREWS. Fastening and as- 
sembly products of several types and forms. Each is 
especially suited to specific functional purposes. Stock 
sizes and head styles, packing, finishes and_ special 
screws are covered. Special metals for special assem- 
bly points and purposes with suggestions for maximum 
performance satisfaction. Parker-Kalon Corp., 200 
Varick St., New York, N. Y. 


CORROSION RESISTANT MATERIAL. A 
synthetic rubber-like material of unusual chemical sta- 
bility. What it is, its physical characteristics, when 
and where it may be specified, its use as an insulation 
and for various types of tubing and its adaption to 
fabric impregnation all discussed in detail. Data on 
chemical resistance shown in table form. Resistant to 
the strongest oxidants through a special process of 
bonding. Suitable for specification as a protective lin- 
ing for open and closed processing equipment of vari- 
ous kinds. United States Stoneware Co., 60 E. 42 
St., New York, N. Y. 


SWITCHES, STARTERS AND FITTINGS. 
Quick reference listing of safety double-throw, toggle 
and meter service switches as well as motor starters, 
circuit breakers, fuse boxes and fittings. Application 
data, sizes, ratings, capacities and assembly dimensions. 
Tables give approximate full load current of motors 
and facilitate the selection of components. Colt’s 
Patent Fire Arms Mfg. Co., Hartford, Conn. 


SWITCH TYPE CIRCUIT BREAKERS. Oper- 
ating and construction details on switch breakers for 
specification in various war-time products. Line draw- 
ings simplify understanding of operation and _ tables 
make rating and types clear. Chart shows average per- 
formance curve for each type. The five basic types 
covered come in a range of 15 to 150 amp. and 
offer manual reset, indicating push button, auto- 
matic reclosing and considerable diversity in shapes, 
sizes and mounting features. Spencer Thermostat 
Co., Attleboro, Mass. 
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SPECIAL MOTORS 


Trt HOUT ZER-CABOT ELEC Taig am 


125 AMORY STREET 


BOSTON, MASS. 


Chicago, II|._—6161 So. State St New York, N. Y.—101 Park Ave. 


TIME DELAY RELAYS 


Designed for use on alternating current cir- 
cuit to supply an adjustable or fixed time 
delay between the closing of one circuit and 
the closing or opening of a second circuit. 


Write for bulletin F-2 


TYPE TDIC 
Industrial Time Delay 
made for flush or surface mounting —selec- 
tion of many time ranges—instantaneous 
reset —micrometer setting —snap switch con- 
tact—progress indicator—attractive design. 
Write for bulletin No. 500 


MULTI-CONTACT TIMER ) 


Automatically controls a sequence of on and 
off operations of a single or a multiple num- 
ber of electrical circuits in accordance with 
a predetermined operating program. 


Write for bulletin No. 2000 


INTERVAL TIMERS @ CYCLE TIMERS @ REPEAT CYCLE TIMERS @ IMPULSE 

& SPECIAL TIMERS @ TIME SWITCHES @ SIGNAL CONTROL SWITCHES @ 

SAUTER TIME SWITCHES @ PROGRAM SWITCHES @ MULTIPLE CONTACT 
TIMERS 


ik: RW. CRAMER COMPANY Src 


CENTERBROOK CONNECTICUT 
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Colonial Molders 
are Craftsmen! 


They can make nearly any shape to your exact 
specifications. Each piece of Colonial Porcelain is 
uniform because the quality of the material and the 
firing are carefully controlled. 


Colonial Porcelain is shock, fire and alkali and 
acid resistant. It meets the most exacting require- 
ments for electrical porcelain. Send us blueprints 

or drawings for price estimates. 


oJ 
Glonial The Colonial Insulator Co. 


Tel ia ae ene 937 Grant St., Akron, Ohio 
MADE TO ORDER Chicago Office: 1706 Fullerton Ave. 



































































UIDE TO BUYING 


MATERIALS - METALS - ELECTRICAL & MECHANICAL PARTS - EQUIPMENT - FINISHES 


Corrected monthly, therefore always up-to-date, this index represents over 7000 product components and services 


as offered readers by ELECTRICAL MANUFACTURING advertisers. 


Every effort is made to maintain the accuracy and completeness of this regular feature but the publisher assumes 
no responsibility for the listings or the absence of any under the different classifications. 


Also use Advertisers’ Index just preceding back cover to refer to advertisements for further data. If the reader 
is then unable to find what he seeks, the suggestion is made that he write, telegraph or telephone the Director of Reader 


Service, ELECTRICAL MANUFACTURING, and enlist his aid. 





AIRCRAFT ELECTRICAL EQUIPMENT. 
See Specific Component Headings. 


ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bidg., Pitts- 
burgh, Pa 


ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
a ee 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, Newcastle, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 






Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown } size. 

THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 





THE 


NORLIPP 


COMPANY 


Engineers... . 


» eters Manufacturers 


Sub-contract facilities 
for die castings and 
metal stampings.... 


556 W. Congress St. Chicago, lil. 





OVO) 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. Syaays Pate Suburb of Chicago 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, 
N. Y. ‘‘Cerromatrix,’’ ‘‘Cerrobend.”’ 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
““Dowmetal.”’ 


ALLOYS, Nickel 

Carpenter Steel Co., The, Reading, Pa. 

Driver-Harris Co., Harrison, N. J. 

Hoskin Mfg. Co., Detroit, Mich. 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 
**Monel.”’ 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich. 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 
Conn. 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 
“‘Horse Head Special.’’ 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts 
=! Ee 


burgh, a 


AMMETERS, See Instruments. 


ANGLE PLATES. See Plates & Blocks, 
Surface. 


ANODES, Nickel, Brass and Copper 

American Brass Co., Waterbury, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
Ms, en 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ASBESTOS PAPER. See Paper, Asbestos. 


BALANCING MACHINES. See Machines, 
3alancing. 


BATTERIES, Rechargeable 
Koehler Mfg. Co., Marlboro, Mass. 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Corning Glass Works, Insulation Division, Corning, N. Y. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
**Lavolain.” 

Steward Mfg. Ce., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

Miniature Precision Bearings, Keene, N. H. (Minia- 
ture Ball and Pivot.) 

Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car- 
tridge.”’ 

S K F Industries, Ine., Front & Erie Ave., Philadel- 
phia, Pa. 

Timken Roller Bearing Co., Canton, Ohio. 
Torrington Co., The, 56 Field, Torrington, Conn. 


BEARINGS, Needle 
McGill Mfg. Co., Inc., Valparaiso, Ind. 
Torrington Co., The, 56 Field, Torrington, Conn. 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Chrysler Corp., Amplex Div. 6500 Harper Ave., Detroit, 
Mich., ‘‘Oilite.’’ 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 

Keystone Carbon Co., St. Marys, Pa. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Plastics Dept., Section E-7, 1 
Plastics Ave., Pittsfield, Mass. 

Johnson Bronze Co., 570 S. Mill, Newcastle, Pa. 

Morganite Brush C'o., Inc., 3304 48th Ave., Long Island 
City, New York. 

Richardson Co., Melrose Park (Chicago), Tl. 


BEARINGS & BUSHINGS, Non-Metallic 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
einnati, O 

General Electric Co., Plastics Dept., Section E-7, 1 
Plastics Ave., Pittsfield, Mass. 

Mica Insular Co., Dept. 21, 196 Varick, New York, 
N.. Y¥ *‘Lamicoid.’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Il. 












Synthane Corp., Oaks, Pa. 

Thomas & Sons Co., The R., Lisbon, O. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Wilmington Fibre Specialty Co., Wilmingto~, Del. 


BEARINGS & JEWELS, Instrument 
Permo Products Corp., 6429 Ravenswood Ave., Chi 
cago, Ill 


BIMETALS. See Metals, Thermostatic. 


BLADES, Fan. See Wheels, Blower and 
Fan. 

BLOCKS, Pillow 

Norma-Hoffman Bearings Corp., Stamford, Conn 

S.K.F. Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa “Rubber Flex.”’ 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


BLOCKS, Terminal 

American Radio Hardware Co., 476 Broadway, New 
York, N. Y. 

Arrow Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden. 
Mass. 

Square D Co., 4041 N. Richards, Milwaukee, Wis. 

BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. See Tubes, 
Paper. 


BOLTS, NUTS AND SCREWS, Machine 

American Screw Co., Providence, R. I. 

Bristol Co., The. Waterbury, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Chandler Products Corp., Cleveland, Ohie. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Elastic Stop Nut Corp., 2334 Vauxhall Road, Uniea. 
~ 

Harper Co., H. M., The, 2609 Fletcher, Chicage, MM 

International Screw Co., Detroit, Mieh. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 

Ohio Nut & Bolt Co., 612 Front, Berea, O. 

Parker Co., Charles, The, Meriden, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, III. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

Russell. Burdsall & Ward Bolt & Nut Co., Port Chester, 
ee 


Ryerson & Son, Inc., Jos. T., Chieage, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, IM. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 
Southington Hardware Mfg. Co., The, Southington, Cone 
Whitney Screw Corp., Nashua, N. H. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohie. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, The, Meriden, Conn. 

Parker-Kalon Corporation, 198 Varick, New York, N. ¥ 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Manufacturing Company, Chicago, Il. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, Ohio. 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester. 
a = 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, I. 
Southington Hardware Mfg. Co., The, Southingten, Cona 
Whitney Screw Corp., Nashua, N. H. 


BRANDING 

Markem Machine Co., 42 Emerald St., Keene, N. H. 
Rogan Brothers, 2001 S. Michigan Ave., Chicago, IN. 
(for plastics). 
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THE RAJAH SOLDERLESS 


SUL ES 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 


a ) Prompt Shipment from 10 Strategically-Located 
positive electrical connection. To re- 


move just pull it off; no screws to bother Steel-Service Plants...Principal products include—Alloy 

with, no springs to bruise fingers. Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 

c ; ‘ and Bands, Beams and Heavy Structurals, Channels, Angles, 

Write today for descriptive folder illustrating our complete Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
line of terminals, nipples, tools, base studs, etc. No obligation. Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 


tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 


. e 
— etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
pa t ¥ e C 0 * Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 


Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 
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7" | TRADE MARK 
BLOOMFIELD ie mela he 
ver 
ycea- 
wi FOR ACCURACY and SPEED 
e8, Use a 
; SPEEDCRAFT 
; WIRE STRIPPER 
nien. With rugged construction, 
os precision adjustments and 
: machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
" secutive years. 
Write for complete information — sending wire samples — no obligation. 
ester. THE WIRE STRIPPER CO., 1722, Esther Ox: | 
| MRE EA RENE SEEN 8 NRT LG EEE LN TRI ETI IE CE AT A IE A SITET 6 
% eS 
, s 
_— Rotary Drive Rheostats 
@ Maybe the transformers you need DON'T meet standard 
characteristics—maybe everyone calls them special—but 
special transformers are Acme’s specialty. The group shown 
“. above are special transformers, assembled, constructed and 
performance engineered from Acme standard parts. What 
are your transformer specifications? 
ere ACME ELECTRIC & MANUFACTURING CO. 
“ No beck lash. An- 35 WATER ST. CUBA, N. Y. 
, Cons BALOWIN,L.|I., N. Y. ad he a 
= — BE $00 7 
im Catalog Upon Request " ‘oF 490? del > LC 
RING DECEMBER 1942 193 























































































































SOLAR MFG. CORP., Bayonne. N. J. 


— COILS— 
Form Wound 
Paper Section 
Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE BANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 


































































































































































































s 
METROLOY COMPANY, INC. 


NEWARK NJ 








57 EAST ALPINE ST 























MAGNETIC VALVES 


to contro! electrically the 
flow of 


Air—Gas—Oil—Brine 
Hot er Cold Water, etc. 
Send for Catalog 


MAGNATROL 
VALVE CORP. 


56 Beekman St. 
NEW YORK, N.Y. 
























Pure tungsten contacts manufactured to 
your blueprirt soecifications. 

Interested manufacturers can obtain samples 
for testing. 

When inquiring, send sketch or blueprint 
showing all essential dimensions. 










GENERAL TUNGSTEN 
Soa ant Lic Sen oe 
500— 23rd ST., UNION CITY, N. J. 














BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

Bristol Brass Corp., Bristol, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a 


Western Cartridge Co. (Brass Mill Div.), East Alton, 
Til. 


BRIDGES, Resistance. See Instruments. 


BRONZE BARS, Solid and Cored 

Bunting Brass & Bronze Co., Toledo, Ohio. 

Johnson Bronze Co., 570 S. Mill, Neweastle, Pa. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

BRONZE SHEETS. 
Copper. 

BRUSH SEATERS. 
tator Brush. 

BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cieero, 
Th. 

General Electric Co., Schenectady, N. Y. 

Keystone Carbon Co., Inc., St. Marys, Pa. ‘‘Equaload.” 

Morganite Brush Co., Inc., 3304 48th Ave., Long Island 


See Brass, Bronze and 


See Seaters, Commu- 


City, N. Y¥. 
Pure Carbon Co., 1909 Nobrac, St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Drill & Jig 
Acme Industrial Co., 207 N. Laflin, Chicago, Ill. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


CABINETS & BOXES, Stamped, Metal 
Par-Metal Products Corp., 3262 49th, Leng Island City, 
N.. %. 


CABLE, Armored 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
Bao i 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Roebling’s Sons Ce., John A., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
x. S 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Elec. Ce., Schenectady, N. Y. ‘‘Glyptal,”’ 
“Versatol.”’ 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Rockhbestos Products Corp., 782 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
ie Wire & Cable Co., 25 Broadway, New York, 

fe 


Belden Mfg. Co., 4633 W. Van Bureu, Chicago, Il. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Electrie Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Roebling’s Sons Co., John A., Trentea, N. J. 


CABLE, Thermostat 
— Wire & Cable Co., 35 Broadway, New York, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 
Rockbestos Products Corp., 782 Nicoll, New Haven, Conn. 


Roebling’s Sons Co., John A., Trenton, N. J. 
CABLE, Varnished Fabric 
——-> Wire & Cable Co., 25 Broadway, New York, 


General " Elee. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 
Roebling’s Sons Co., John A., 


CADMIUM PLATING 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CAPACITORS. See Condensers. 
CASTINGS, Aluminum 


renton, N. J. 


Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa 

CASTINGS, Brass, Copper & Bronze 
(See also Castings, Phosphor, Bronze.) 

Howard Foundry Co., 4900 Bloomingdale Rd., Chicago, 
ill. 

CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa 

American Brass Co., Waterbury, Conn. 


Dow Chemical Ce., 
‘‘Dowmetal.”’ (Magnesium Alloy.) 

Norlipp Co., The, 556 W. Congress, Chicago, III. 

CASTINGS, Iron and Steel 

Saginaw Malleable Iron Div., General 
Saginaw, Mich. 

CASTINGS, Magnesium. 

Dow Chemica! Co., 


““Dowmetal.”” 
Howard Foundry Co., 
1 


Motors 


4900 Bloomingdale Rd., 
CASTINGS, Nickel and Nickel-Alloy 
J 


Driver-Harris Co., Harrison, N 


International Nickel Co., Inc., 67 Wall, New York, 


N. Y. ‘‘Monel.’”’ 


CASTINGS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, Newrastle, Pa 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 


Dowmetal Division, Midland, Mich. 


Corp., 


Dowmetal Division, Midland, Mich. 


Chicago, 


2212 Washington Ave., 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 
more, III. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
‘ &e 


1008 Park Ave., Syce- 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., 2725 Cory Ave., Akron, O. 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. “‘Elemite.”’ 
“*Steatite’’ 

Square D Co., Peru, Ind. 


Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Thomas & Sons Co., R., Lisbon, 0. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
“*Prestite.”” 


CHAIN, Bead 
The Bead Chain Mfg. Co., Bridgeport, 


CHOKES. See Transformers. 
CIRCUIT BREAKERS 


Conn. 


— Elec. Co., Frank, 3650 Windsor Pl., St. Louis, 

o. 

Arrow-Hart & Hegeman Elee. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., The, Newburyport, Mass. 

General Elee. Co., Schenectady, N. Y. 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
**Re-Cirk-It.”’ 

Littelfuse, Inc., 4753 Ravenwood Are., Chicago, III. 


Square D Co., 6060 Rivard, Detroit, Mich. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


CLEANING COMPOUNDS. See Com- 
pounds, Cleaning. 

CLIPS AND MOUNTINGS, Fuse 

Chase-Shawmut Co., The, Newburyport, Mass. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 


Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Ilseo Copper Tube & Produets, Ine., Station ‘‘M”’ 
Cincinnati, (Mariemont) 0. 

Jefferson Electric Co., Bellwood, Il. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 
Littelfuse, Ine., 4753 Ravenswood Ave., Chicago, III. 


Patton MacGuyer Co., 17 Virginia Ave., Providence, R. 1. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Aeme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“Turbo.” 

Endurette Corp. of America, Cliffwood, N. J. 

General Electrie Co., Section M-622-13. Appliance and 


Merehandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. ‘‘Vartex.’’ Varslot 

Irvington Varnish & Insulating Co., Dept. 56, Irvington, 
Fes... es 

Mies Insulator Co., Dept. 21, 196 Varick, New York, 
ee “‘Armatite,”’ ‘‘Empire.”’ 


N. Zz. Wood Finishing Co., Woodbridge, N. J. 
Owens-Corning Fibergles Corp., Toledo, 0O. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

CLOTH, Tracing. See Drafting Room 
Materials. 

CLUTCHES 


Hilliard Corp., Dept. E-6, 106 W. Feurth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Ceils. 
Bobbins. See Tubes, Paper. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators, Vacuum. See Ovens, 
Induction. See Coils. 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 
Acme Wire Co., New Haven, Cenn. 
— Wire & Cable Co., 25 Broadway, New Yerk, 


Cuyahoga Spring Co., 10323 Berea Rd., Cleveland, Obie 

Dano Elec. Co., 93 Main, Winsted, Conn. 

— & Ce., Inc., Dean W., 547 W. Fulton, Chicago, 
Nl. 

Doyle, Ine., James W., 2734 North Puleski Road, Chi- 


eago, Til. 
Electric Auto-Lite Ce., The, Wire Div., Port Huren, 
— Units Supply Co., 4203 Fullerton Ave., Chicage, 
I 


Mich. 
General Elec. Co., Sehenectady, N. Y. 
— Mfg. Co., Ine., James, 15@ Hzehange, 
ass. 


Maldea, 
Nothelfer Winding Laborateries, 11@ Albermarie Ave., 
Trenton, N. J 


Roebling’s Sons Co., John A., Trenten, N. J. 

Smith Mfg. Co., Nathan R., 105 Pasadena Ave., &. 
Pasadena, Cal. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

COIL WINDING MACHINES. See Winding 
Machines, Coil. 

COLLETS 

Precision Collet Co., 265 Canal, New York, N. Y. 

COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 


Industrial. 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

CONDENSERS, Electrolytic Filter 

Aerovox Cerp., New Bedford, Mass. ‘“‘Hi Farad."’ 

General Elec. Co., Schenestady, N. Y. 

ee Corp., 1725 W. North Ave., Chi- 
eago, : 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Sprague Specialties Co., North Adams, Mass. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONDENSERS, Fixed 
Aerovexr Corp., New Bedford, Mass. 
General Elee. Ce., Schenectady, N. Y. 
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en eee Production Corporation 
has long used 
Potter and Brumfield Relays 
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Princeton RELAY § tndiana 
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Prompt deliveries. 
Built to fit your needs. 
17 years specialized experience in 

manufacturing electrical generators of 

all types. 
Send us your specifications and let 
us quote you. 


WIND POWER MFG. CO. 


Since 1925 Dept. A, Newton, lowa 


vou can GET ITH gw 


There is no restriction on electri- 
cal porcelain. We can produce 
it quickly for parts made to your 
specifications — all you need! 
tod Ae ILLUSTRATED FOLDER 

Picturing 


applications 
an s of 





AKRON 
PORCELAIN 


2725 Cory Ave. 


DECEMBER 


Akron, Ohio 






1942 


Photomicrograph ef oil-saturated felt, 

(magnification 75X ), showing the jungle 

of interlaced and interlecked fibres and 
oil glebules. 






--- INDUSTRY’S MOST 
VERSATILE MATERIAL 





War conditions have brought a realization of the myriad 
advantages of felt. You may find it precisely what you 
need as an alternate for more critical materials. The 
properties of felt, among fabrics, are without equal. No 
material can equal the thermal and acoustical proper- 
ties of Kapok Felt used in aircraft. Temperature may 
drop suddenly from 110°F. on the ground to 30° be- 
low zero F. in the ceiling, but the sound-absorbing and 
insulating properties of “K™ Felt remaim positive. 

Felt will either feed or retain oil as it does at friction 
points in all types of machinery. Felt can strike a blow 
or completely cushion it. The general utility of felt is 
illustrated by its employment in conveyor tubes, em- 
bossing presses, dust excluding pads, weather-strip- 
ping, filters, respirators, vibration dampening, foot- 
wear, and clothing. 

Felt ranges in thickness from .032” to 3.0” ; in weight 
from 3 ox. to 65 lbs. per sq. yard; the usual width is 72”. 
It can be as soft as a kitten’s ear, or hard as maple. 

We can make reasonably prompt shipments of Felts 
which meet all Government Specifications. Data Sheets 
such as #6, “Felt and Lubrication,” #11, “Annular 
Designing and Dimensioning,” and the S.A.F. Catalog, 
will be sent gladly on request. 


American Felt 
Com 


TRADE A cAMARK 


General Offices: GLENVILLE, CONN. 


New Yerk ; Bosten ; Chicago ; Philadelphia ; Cleveland ; Detroit; St.Louis ; San Francisco 


PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, WICKS, 
GREASE RETAINERS, DUST EXCLUDERS, CASKETS, PACKING FELTS, 
VIBRATION ISOLATING FELTS AND INSULATING PELTS 















































































































Industrial Condenser Corp., 1725 W. North Ave., Chicago 


Mallory & Co., Inc., P. R., Indianapolis, Ind 
Polymet Condenser Co., 699 E. 135th, New York, N. Y 
Solar Mfg. Corp., Bayonne, N. J. 

Sprague Specialties Co., North Adams, Mass. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONDENSERS, Variable 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


CONNECTORS, Solderless 

Aircraft-Marine Products, Inc., 286 N. Broad, Eliza- 
beth, N. J. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y 


Ideal Commutator & Dresser Co., 1008 Park Ave., 
Sycamore, Ill. 

Square D Co., 6060 Rivard, Detroit, Mich. 

Waterbury Button Co., The, Waterbury, Conn. 

CONNECTORS, Wire 

Adam Elec. Co., Frank, 3650 Windsor Pl., St. Louis, 
Mo 

Aircraft-Marine Products, Inc., 286 N. Broad, Eliza- 
beth, N. J. 





Send for large L-R Catalog 


with easy finding Selector 
Charts. 


L-B FLEXIBLE CoupLincs 


Every size, every purpose. Correct mis- 
alignment, require no lubrication. Write 


MTS) Seat Re 


$020 W. LAKE STREET CHICAGO, ILLINOIS 





GEARS FOR VICTORY BY 
PERKINS.. 


We specialize in 
PRECISION CUT 


GEARS of all types 


Send us blue prints or ot] er 
specifications and get our 
prices on your require- 
ments. 


aA RMU ae 
SPRINGFIELD MASSACHUSETTS 





INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 


Type KIRKLAND 3555-NAF 47940. A sturdy unit 
for War Applications. Specifications: Bayonet, (can- 
delabra) socket, single or double contact. ye” 
diameter screw type lens-cap with effective cup-lens. 


Distributed nationally by 


THE GRAYBAR ELECTRIC CO. 


H. R. KIRKLAND CO., Morristown, N. J. 





SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality. 
Cele rae 
to 250. We invite 
inquiries from 
manufacturers. 


. HERZOG ‘=S 
MINIATURE LAMP WORKS 


a Pte eat eee 
LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 








Anaconda Wire & Cable Co., 25 Broadway, New York, 
ie. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Dante Elec. Mfg. Co., Bantam, Conn. 


General Elec. (« Section Q-1222-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Iil. 

Ilsco Copper Tube Products, Inc Station ‘‘M’’, Cin- 
cinnati (Mariemont), O. 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 
Krueger & Hudepohl, Third & Vine, Cincinnati, O. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 

Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
Ci, MN. ¥ 


CONTACTS, Metallic 
ee Platinum. Silver, Tungsten, Special) 
Alloys 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Brainin Co., C. S., 233 Spring, New York, N. Y 
Callite Tungsten Corp., 547-39th, Union City, N. J. 
— Tungsten, Inc., 10200 Meech Ave., Cleveland, 


Fansteel Metallurgical Corp., North Chicago, Ill. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

General Tungsten Mfg. Co., 502 23rd, Union City, N. J. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
a3, Pa. ““Gibsiloy.”’ 

Keystone Carbon Co., St. Marys, Pa. 

Makepeace Co., D. E., Attleboro, Mass. 

Mallory & Co., Ine., P. B., Indianapolis, Ind. 

Metroloy Co., Inc., 57 E. Alpine, Newark, N. J. 

Wilson Co., The H. A., 105 Chestnut, Newark, N. J. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
American Gas Accumulator Co., Electrical Div., Elise- 
beth, N. J 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Chase-Shawmut Co., The, Newburyport, Mass. 
Dunn, In Struthers. 1326 Cherry, Philadelphia, Pa. 
Eagle Signal Corp., Moline, Ill. 
Electron Equipment Corp., Palm Springs, Cal. 
Furnas Elec. Co., 300 McKee, Batavia (Drum). 
General Electric Co., Schenectady, N. Y. 
Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
Square D Company, 4041 N. Richards, Milwaukee, Wis. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westingt se Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 


CONTROLS, Electronic 

Electron Equipment Corp., Palm Springs, Cal. 

Emby Products Co., Inc., 1800 W. Pico Blvd., Les 
Angeles, Cal. 

General Elec. Co., Schenectady, N. Y. 

Instrument Specialties Co., Inc., Little Falls, N. J. 
Photoswitch, Inc., 21 Chestnut, Cambridge, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Barber-Colman Co., Rockford, Il. 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
General Elec. Co., Schenectady, N. Y. 
H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 
Jefferson Elec. Co., Bellwood, Ill. 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Tl. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 
Spencer Thermostat Co., 112 Forest, Attleboro, Mass. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Rotory. See Motors. 


COPPER, Beryllium 

Ameriean Brass Co., Waterbury, Conn. 

Driver Co., Wilbur B., Newark, N. J. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


COPPER, Oxygen-free High Conductivity 
Seomet Engineering Co., 420 Lexington Ave., New York, 
ie A 





COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

N.Y 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Driver Co., Wilbur B., Newark, N. J. 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 

General Elec. Co., Section Y-721-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Rockbestos Products Corp., 782 Nicoll, New Haven, Conn, 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS. See Plug & Cord Sets. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorehester, Mass. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

General Elec. Co., Section Q-1222-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Ohmite Mfg. Co., 4805 Flournoy, Chicago, J}. 
Rockbestos Products Corp., 782 Nicoll, New Haven, Conr 


CORES, Resistor and Resistance Qoil 

Akron Porcelain Co., The, Akron, 0O. , 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., 937 Grant, Akron, ‘@ 

General Elec. Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. } 
“Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘“‘Lavite.’ 


CORES, Transformer. See Laminations 
Magnetic. 


COUNTING DEVICES 

Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis 
“*Productimeters.’’ 

Veeder-Root, Inc., Hartford, Conn. 


COUPLINGS, Flexible 

Certified Flexible Couplings, 369 Lexington Ave., New 
York, N. Y. 

Cullum Wheel Co., 1352-E Atgeld, Chicago, Tl. 

Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. Y 

James Mfg. Co., D.O., 1140 W. Monroe, Chicago, Ill 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexble Coupling Co., 5020 W. Lake, Chieago 
Til. 

Richardson Co., Melrose Park (Chicago), Ill. 

Torrington Mfg. Co., Torrington, Conn. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

CUPS, Oil and Grease 

= Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago 
Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

CUTOUTS 

Chase-Shawmut Co., The, Newburyport, Mass. ‘‘Shawmut’ 

Jefferson Elec. Co., Bellwood, Ill. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


DECALCOMANIAS 
Meyercord Co., The, 5323 W. Lake, Chicago, Il. 
DIALS 


Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Tl. (Ceramic Decorated Glass & Metal) 

Mica Insulator Co., Dept 21, 196 Varick, New York, 
N. 


Millen Mfg. Co., Inc., James, 150 Exchange, Maiden, 
Mass. 

Pennsylvania Plastics Corp., 5025 Liberty Ave., Pitts 
burgh, Pa. 


DIE-CASTINGS. See Castings, Die. 


DIES, LAMINATION 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. ¥ 


DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM MATERIALS 

Arkwright Finishing Co., Providence, R. I. 

Bruning Co., Inc., Charles, 100 Reade, New York, N. Y 

Holliston Mills, Ine., Norwood, Mass. ‘‘Micro-Weave.”’ 

Keuffel & Esser Co., Hoboken, N. J. 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints.) 

Post Co., Frederick, Box 803, Chicago, III. 

DRIVES, Machine Tool 

Cullman Wheel Co., 1352-E. Atgeld, Chicage, Ill. 

Lima Eectric Motor Co., Lima, Ohio. 

Master Electric Co., 126 Davis, Dayton, O. 

Reliance Electric & Engineering Co., 1688 Ivanhoe Rd 
Cleveland, Ohio 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

DROP FORGINGS 

The National Lock Washer Co., Newark, N. J. 

DRYERS, Atmospheric, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. 0. 
Philadelphia, Pa. 

DRYERS, Infra-Red. See Infra-Red Equip- 
ment. 


ELECTRICAL SHEETS. See Sheets, Elec- 
trical. 

ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ELECTROPLATING EQUIPMENT 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Green Elec. Co., Inc., W, 130 Cedar, New York, N. Y. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ENAMELS. See Finishes. 
ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 


Fairbanks, Morse & Co., Dept. E26, 600 Soe. Michigan 
Ave., Chicago, Il. 


EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 

Waterbury Button Co., The, Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 

FASTENINGS. See Bolts, Nuts, Screws, 
Washers, etc. 

FELT 


American Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4031-4119: Ogden Ave., Chicago, Ml. 


FERRULES 

American Brass Co., Waterbury, Conn. 
Patton-MacGuyer Co., 17 Virginia Ave., Providenee, 
R. I 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. ¥ 


Waterbury Button Co., The, Waterbury, Conn. 

FILTERS, Radio Interference. See Con- 
densers. 

FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products: see also Tubing, Vulcanized Fibre.) 


ELECTRICAL MANUFACTURING 
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EXPERIENCE! 


DEAN W.DAVIS & CO.,INC. 
547 W. FULTON ST. CHICAGO, ILL. 


COILS FOR EVERY FLECTRICAL PURPOSE 


NAME PLATES 
THAT STAND THE MUTILATION TEST 


Ever Glea II PLASTIC name plates, in- 


r strument panels, dials, and instruction 
plates — —_—_—_— 

have stood the most rigid tests in the laboratories of leading 

American industries. 

The lettering is so perfectly bonded to the back of the plate, by 

our special process, that a most severe MUTILATION TEST 


fails to harm it. 


Write for a sample and submit your prints and specifications for 
quotations. 


PENNSYLVANIA PLASTICS CORPORATION 


SS 
INSTRUMENT PANELS e DIALS e IDENTIFICATION PLATES 
FABRICATION OF PLASTIC SHEETS 





5025 LIBERTY AVENUE * PITTSBURGH, PA. 


TWIN EFFICIENCY 
MULTIPLE CONNECTORS \\* 


Sustained overloads have no bo 
terrors for this remarkably 
efficient connector. Ample 
contact area. Simple design. 
Installed neatly and quickly. 


LU4 for wires from r 
0 to 350,000 c.m. Please send details and new 
iii ie sii i 32-page illustrated catalog. 


250,000 to 500,000 Firm Name 
cm, 


NO SPECIAL 
TOOLS REQUIRED. | Address 
PURE COPPER OF L 


G 
conDucriviry, ILSCO COPPER TUBE & PRODUCTS CO. INC. 


CINCINNATI (Mariemont), OHIO 





DECEMBER 1942 












1iG@) ... offers a STANDARD LINE 
; of 


THREE-PHASE BALL BEARING MOTORS 
FOR HIGH TORQUE SERVICE 


These 60 cycle motors—built in several ratings—can be depended 
on for highly efficient operation. They are recommended for 
any heavy duty power service. 


Careful dynamic and static balancing assures smooth running. 
Fine performance is further assured by grinding bearing sur- 
faces of shafts on centers. Rotors are silver alloy brazed; rotor 
and stator laminations are annealed after punching. 


These powerful, cool 
running motors will 
provide the maxi- 
mum in performance 
under heavy duty 
requirements. Ask 
for details on sizes 
speeds and ratings. 


ALSO 
TWO PHASE MOTORS 
CAPACITOR START 
MOTORS 
SPLIT-PHASE 
MOTORS 





KINGSTON -CONLEY ELECTRIC CO. 


86 BROOK AVE., NORTH PLAINFIELD, N. J. 
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the War with 
orcELAlN 


Sure—porcelain is out on the 
combat front. But porcelain's 
most important job is replace- 
ment. Hundreds of manufac- 
turers have found that many 
metal parts can be better made 
from porcelain—thus releasing 
critical materials to direct war 
effort. And usually porcelain 
adds extra beauty and utility to 


The Universal porcelain parts the part converted. Have you 
shown above merely indicate h d f 
the variety of shapes and sizes ad your products ully ana- 


i which dy rece pars; lyzed to determine what parts 
4 process. porcelain can can be better made of porce- 
cloeeneh. ii crises lain? Write us today. 
THE UNIVERSAL CLAY PRODUCTS CO. 
1540 EAST FIRST ST. SANDUSKY, OHIO 


















































































INSULATION 


VARNISH 

















MICA 
FIBRE 


TUBING or 
SLEEVING 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION. 


565 West Washington Bivd 


NOS Leader Building 
eT ory 


Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 





Infra-Red Ray Lamps 
For Radiant Energy-Drying 
Standardize on Nalco 
Dritherm, Carbon Filament Lamps... 
available in Inside-Sil- 
vered or Clear Glass 
types. 
Write for descriptive literature. 


North American Electric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 


ae 


UNDERWRITERS APPROVED MODEL 100 


INFRA-RED 
DRITHERM 





Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 








SOLDERLESS 
AND 
SOLDERING 


SQUARE OR 
ROUND ENDS. 
ALL TYPES AND 
SIZES. 


nie) | V0 a 


BANTAM, CONNECTICUT 













Insulation Manufacturers 
Bivd., Chieago, Ill. 
Mica Insulator Co., Dept. 21, 196 Varick, New York, 

N 


Corp., 565 W. Washinagtes 


National Vuleanized Fibre Co., Wilmingten, Del. 
‘*Peerless,’’ ‘‘Vul-Cot.”’ 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del 
““Fyberoid,’’ ‘‘Ohmoid.’’ 


FINISHES 
(Paints, Lacquers, Enamels.) 
Aluminum Company of America, 2179 Gulf Bldg., Pitts 


burgh, Pa 

Ault & Wiborg Corp., Dept. E.M.M., 75 Varick, New 
York, N. Y. ‘‘Polymerin.’’ 

Dow Chemical Co., Midland, Mich. 

Egyptian Lacquer Mfg. Co., The, 1270 Sixth Ave, New 
York, N. 

Heatbath Corp., Indian Orchard, (Springfield), Mass. 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.”’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

FLEXIBLE LEADS AND WIRING HAR.- 
NESSES 

Anaconda Wire & Cable Co., 25 Broadway, New Yerk, 
ms ee 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Electric Auto-Lite Co., The Wire Div., Port Huroa, 
Mich. 

General Elec Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


FLUORESCENT SOCKETS. See Sockets, 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FREQUENCY CHANGERS. See Motors. 


FURNACES, Heat Treating 
General Elec. Co., Schenectady, N. Y. 


FUSE METAL. See Aluminum also Zine. 


FUSES, Enclosed 

Chase-Shawmut Co., The, Newburyport, Mass. ‘Shaw 
mut,”” ‘“‘Shur-Lag,’’ ‘“Therm-A-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, III. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Tl. 

Trico Fuse Mfg. Co., Milwaukee, .Wis. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

FUSES, Potential 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicage, Ill 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

GASKETS, Felt. See Felt. 

GASKETS, Fibre. See Fibre, Vulcanized. 

GASKETS, Rubber 

Acadia Synthetic Products Div., Western Felt Works. 
4031-4119 Ogden Ave., Chicago, Ill. 

Garlock Packing Co., Palmyra, N. Y. 

Victor Mfg & Casket Co., P. O Box 1333, 5750 
Roosevelt Rd., Chicago, Il. 

GAUGES, Air Gap 

Ideal Commutator Dresser Co., 1008 Park Ave., Syea 
more, Ill. 

GAUGES, Dial 

Federal Products Corp Providence, R. I 

Lombard Governor Corp 800 Main, Ashland, Mass. 
GAUGES, Vacuum 

Stokes Machine Co., F. J., 5996 Taber Rd., Olney P. O 
Philadeiphia, Pa. 


GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Til. 
James Mfg. Co D. O., 1140. W Monroe, Ill 





Perkins Machine & Gear Co., Springfield, 
Thompson Clock Co., H. C., Bristol, Conn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


GEARS AND PINIONS, Non-Metallic 
Formica Insulation Co., 4638 Spring Grove Ave., Cin 
einnati, O 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Til. 


General Electric Co Plastics Dept Section E-7, 
Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘“Textolite.’ 
James Mfg. ¢ Db. Oo 1140 W Monroe, Chicage il} 


Mica Insulator Co., Dept. 21, 196 Varick, New Yerk. 
a **Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Richardson Co., Melrose Park (Chicago), Ill. 


Synthane Corp., Oaks, Da 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. ( East Pittsburgh, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 
“Ohmeid.’ 


GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastice 
also Gears & Pinions, Non-Metallic. 
GENERATORS. See Motors also Plating 
Generators. 
GLASS 
(See also Tubing & Sleeving, Saturated.) 
Corning Glass Works, Insulation Div., Corning, N. Y. 
GLASS-FIBRE INSULATION 


Insulation Manufacturers Corp., 565 W. Washington 
3ivd Chicago. Ill 


Owens-Corning Fiberglas Corp., Toledo, Ohie. 
Fiberglas 

GLUE POTS. See Pots and Ladles. 

GUARDS, Lamp 

McGill Mfg. Co., Inc., Valparaiso, Ind. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Ine., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 








INFRA-RED EQUIPMENT 
(Heating, Drying & Baking.) 
Fostoria Pressed Steel Corp., Fostoria, O. 


INSTRUMENTS, Drawing 
Keuffel & Esser Co., Adams & Third, Hoboken, N. J 
Post Co., Frederick, Box 808, Chieago, IN. 


INSTRUMENTS, a? a ee Standard 

Acme Elec. & Mfg. Co., Cuba, N. 

Biddle Co., James G. 1211- 13 aa Philadelphia, Pa 

DeJur-Amsco Corp., Dept G, Shelton, Conn 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, I)! 

General Elec. Co., Schenectady, N. 

Instrument Specialties Co., Inc., Little Falls, N. J. 

Radio City Products, 127 W. 26, New York, N. Y. 

Shallcross Mfg. Co., Dept. D10, Collingdale, Pa. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Ill. 
Herman H. Sticht Co., Ine., 27 Park Place, New York 
ee 

Taber Instrument Corp., LILEM Goundry, North Tona 
wanda, N. Y. 

Triplett Elecl. Instrument Co., Bluffton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


INSTRUMENTS, Portable and Switchboard 
Acme Elec. & Mfg. Co., Cuba, N. 

Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa. 

DeJur-Amsco Corp., Dept. G, Shelton, Conn 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. cs 

General Elec. Co., Schenectady, N. Y. 

Shalleross Mfg. Co., Dept. D10, Collingdale, Pa. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Il. 

Herman H. Sticht Co., Inc., 27 Park Place, New York 


Triplett Elecl. Instrument Co., Bluffton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

Weston Elecl. Instrument Corp., 582 Freinkhuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


INSULATION (Insulating) (Insulators) 

Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre, Vulcanizer; also Plastics. 

Fibre Glass. See Glass-Fibre Insulation. 

Glass. See Glass. 

Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre, also Tubing, Glass. 

Varnish. See Varnish, Insuating. 

Vulcanized Fibre. See Fibre. 

Wax. See Wax and Compounds. 


IRONS, Soldering 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, IIl. 

Stanley Tools Division of the Stanley Works, New 
Britain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., Leverington Ave. & Wilde, 
Manayunk station, Philadelphia, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.”’ 


JUMPERS, Bonding 
Aircraft-Marine Products, Inc., 286 North Broad, Eliza- 
beth, N. J. 


KNOBS, Radio and Instrument 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, IIl. 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., Chi 
cago, Ill. 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Ill. 

Kurz Kasch, Ine., Dayton, O. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Rogan Brothers, 2001 S. Michigan Ave., Chicago, III. 
Waterbury Button Co., The, Waterbury, Conn. 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMPS, Incandescent 


(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, 0 


Herzog Miniature Lamp Works, Ine., 12-19 Jackson 
Y 


Ave., Long Island City, N. 


North American Elec. Lamp Co., 1082 Tyler, St. Louis, 


Mo. 
Warren Lamp Co., Warren, Pa. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


LAMPS, Ultra-Violet 


General Elec. Co., Lamp Dept., Nela Specialty Div., 


410 Eighth, Hoboken, N. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


LATHES 


Gisholt Machine Co., 1119 E. Washington Ave., Madi- 


son, Wis. 
South Bend Lathe Works, South Bend, Ind. 


LAVA 


American Lava Corp., Chattanooga, Tenn. 


Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.”’ 


LENSES, Molded 
Kirkland Co., H. R., Morristown, N. J. 


LETTERING EQUIPMENT 


Ideal Commutator Dresser Co., 1008 Park Ave., Syea- 


more, Ill. 


Keuffel & Esser Co., Adams & Third, Hoboken, N. J. 


Post Co., Frederick, Box 803, Chicago, Ill. 
LIGHTING UNITS, Localized 


Fostoria Pressed Steel Corp., Fostoria, O. 





ELECTRICAL MANUFACTURING 
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LASTICS do not offer a 

universal answer to the 
prayer for a “perfect’’ material. AICO salesmen 
know the limits both of plastic materials and 
production methods, know what can and cannot 
be done, refuse many jobs they know to be im- 
practical. However, AICO salesmen are trained 
to apply sound engineering principles and 
imagination, are often able to expand the so- 
called “limits’’ of plastic usages. We at AICO 
know that good molding starts with sound 
selling and insist on sound selling to guard 


our 25-year-old reputation for good molding. 


NEW FREEDOM, PENNSYLVANIA———————— 
SALES OFFICES 


e BOSTON + BUFFALO * CHATTANOOGA « ST. PAUL « CLEVELAND 
lating 
| : DETROIT* MONTREAL « BRIDGEPORT » NEW YORK « PHILADELPHIA 
ub 


anized 


4 “ALLENS” 


sie } Ses «FOR ELECTRICAL 


— Allen Hollow Screws of special-analysis 

alloy steel (ALLENOY), precision 

Eliza- P q threaded to a high Class 3 fit and scien- 

; ; tifically heat-treated, hold parts together 

with a grip that defies vibration. The 

handy hex keys facilitate fast, positive 

assembling even in hard-to-get-at 

places. Set Screws and Flat Head Cap 

Screws in size No. 4 and up. “ Pressur- 

formd”’ Socket Head Cap Screws in size 

No. 2 and up. Folder G-21, fully de- 

Malden > scribing these and other Allen products, 
ao, Ti : yours on request. 

n 


mon, | 


Call your local Allen Distributor for free samples and accommodating service. 


THE ALLEN MFG. COMPANY, HARTFORD, CONN., U.S.A. 


RYAN LZ NaN NERS 


ics. 


d) 
eland, O 
Jacksor 


t. Louis, 


rgh, Pa 


Wy Di. ee With a MODEL “J” HAND 
— A = TACHOMETER 


Triple a 

300— 1200 R.P.M. 
1000— 4000 R.P.M. 
3000—12000 R.P.M. 


RL Sona, eee even OUSLY 
NDICATING TYPE 


W RITE FOR BULLETIN +706M 


HERMAN H. STICHT CO: INC,’ 
27 PARK PLACE NEW YORK,.N. is 


‘*Lavite.”’ 


URING DECEMBER 1912 


















































































LIGHTS, Pilot or Indicator 

American Radio Hardware Co., 476 Broadway, New 
York, N. Y. 

Dial Light Co. of America, 90 West, New York, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, I11. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 

hth, Hoboken, N. J. 

Gothard Mfg. Co., 1320 N. Ninth, Springfield, II! 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y 

Kirkland Co., H. R., Morristown, N. J. 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Square D Co., 4041 Richards, Milwaukee, Wis. 

LIMIT SWITCHES. See Switches, Limit. 

LUGS, Copper 

Adam Elec. Co., Frank, 3650 Windsor Pl., S. Louis, 
Mo. 

Aircraft-Marine Products, Inc., 286 N. Broad, Eliza- 
beth, a | 

Burndy Engineering Co., Inc., 459 East 133rd, New 
Tox, mM. WF. 

Chase-Shawmut Co., The, Newburyport, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn. 


National | 
NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. ( Built on order 
for use in power and foot presses 





ALTAIR 


MACHINERY CORPORATION 
5S VANDAM ST., NEW YORK 





TRICO OILERS 


INSURE PROPER OILING 
MODERNIZE EQUIPMENT 


Increase machine 
life — Lower 
maintenance 
costs — Reduce 
idle machine 
time. Do away 
with guesswork 
and bearing fail- 
ures. There's a 
type for every CONSTANT Leve;, 
application. 


TUS 

























TRICO FUSE MFG.CO. Milwaukee Wis. 


D4 a 


Neutral (pH7) High Dielectric 


ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 


For manufacturers of small electric 
coils, reactors and paper tubes 


MADE BY 


ER MANUFACTURERS CO. 


PHILADELPHIA, PENNSYLVANIA 


MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are bullt In our own Tool Room, 
becked by over 20 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are produced with the latest 
type of equipment end the parts are subject to « 
rigid inspection before leaving our plent. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 








Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Il 

Ilseco Copper Tube & Products, Inc., Station ‘‘M’’, 
Cincinnati, (Mariemont) O 

Krueger & Hudepohl, Third & Vine, Cincinnati, O. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
es ee 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Square D Co., 6060 Rivard, Detroit, Mich. 

Waterbury Button Co., The, Waterbury, Conn. 

MACHINE SCREWS. See Bolts, Nuts & 
Screws, Machine. 

MACHINES, Balancing 

Gisholt Machine Co., 1119 E. Washington Ave., Mad- 
ison, Wis 

Globe Tool & Eng. Co., The, Dayton, O. 

MACHINES, Die Casting 

Kux Machine Co., Dept. E, 3930-44 W. Harrison, Chi- 
cago, Ill. 

MACHINES, Impregnating 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O. 
Philadelphia, Pa. 

MACHINES, Marking & Stamping 

Altair Macinery Corp., 55 Vandam, New York, N. Y. 

Markem Machine Co., 42 Emerald, Keene, N. H. 

MACHINES, Metal Duplicating (Without 
Dies) 
(Benders—Brakes—Shears) 

O'Neil-Irwin Mfg. Co., 309 8th Ave., S. Minneapolis, 
Minn 


MACHINES, Numbering 

Altair Machinery Corp., 55 VanDam, New York, N. Y. 

Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 

MACHINES, Printmaking 

American Photocopy Equipment Co., 2849 N. Clark, 
Chicago, Ill 

Bruning Co., Inc., Charles, 100 Reade, New York, N. Y. 
(Black & White Prints) 

Hunter Electro-Copyist, Inc., 430 8S. Warren, Syracuse, 









Keuffel & Esser Co., Adams & Third, Hoboken, N. J. 


Ozalid Products Division General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Whiteprint Ma- 
chines. ) 

Paragon-Revolute Cornp., 77 South tochester, N. Y 


Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Ill (Blueprint Machines) 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 9610 W. Jackson Blvd., 
Bellwood. Til. 

Milford Rivet & Machine Co., Milford, Conn. 


MACHINES, Screwdriving 

Detroit Power Screwdriver Co., 2813 W. Fort, Detroit, 
Mich. 

Stanley Elec. Tool Div. of the Stanley Works, New 
Britain, Conn. 


MACHINES, Wire Measuring 
Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETOS 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 
Ave., Chicago, Ill. 

MAGNETS, Lifting 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Davis & Co., Dean W., 547 W. Fulton, Chicago, Ill. 
General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


MARKING MACHINES. See Branding 
Equipment. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Brainin Co., C. S., 233 Spring, New York, N. Y. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
**Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘“Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
“Wilco.” 

METALS, Colored. See Metals, Prefinished. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

Thomas Steel Co., Warren, O. 

METALS, Pressed Powder 

Fansteel Metallurgical Corp., North Chicago, Ml, 
*‘Fastell.”’ 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh 
(21), Pa. ‘“‘Gibsiloy.’’ 

Keystone Carbon Co., St. Marys, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


METERS. See Instruments. 


MICA 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
General Elec. Co., Section Q-1222-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 
Macallen Co., 16 Maeallen, Boston, Mass. 
Mica Insuator Co., Dept. 21, 196 Varick, New York, 
N. Y. ‘‘Micanite.” 
New England Mica Co., Inc., Waltham, Mass. ‘Y-26,” 
eee 
Richardson Co., Melrose Park (Chicago), Ii. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
MOLDED INSULATION. See Plastics. 
MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 
Callite Tungsten Corp., 547-39th, Union City, N. J. 
Fansteel Metallurgical Corp., North Chicago, Ill. 
Mallory & Co., P. R., Inc., Indianapois, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 





MOTORS 

Alliance Mfg. Co., Dept. H., Alliance, 0. 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Colman Co., Rockford, Ill. 

Black & Decker Elec. Co., The, Kent, 0. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Il. 

Century Electric Co., 1806 Pine, St. Louis, Mo. 
Delco Appliance Division, General Motors Corp., Ro 
chester, N. Y. 

Dumore Company, Dept. 102L, Racine, Wis. 

Ficor, Inc., 1062 W. Adams, Chicago, Ill. 

Electric Motor Corp., 1215 State, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. F26, 600 So. Michigar 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. ‘‘Tri-Clad.” 

General Industries Co., Elyria, O 

Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.’’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Elec. Co., Lowell, Mass 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill. 

Kato Engineering Co., 61 Elm, Mankato, Minn. 

Kingston-Conley Electric Co., 86 Brook Ave., North 
Plainfield, N. J. 

Leland Elec. Co., Dayton, O. 

Lima Electric Motor Co., Lima, Ohio. 

Master Elec. Co., 126 Davis, Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0 

Oster Mfg. Co., John, Racine, Wis. 

Peerless Elec. Co., Warren, Ohio. 

Pioneer Gen-E-Motor, Chicago, Ill. 

Reliance Elec. & Engrg. Co., 1088 Ivanhoe Rd., Cleve- 
land, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Mfg. Co., F. A., 101 Davis, Rochester, N. Y. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Wesche Elec. Co., B. A., 1628 Vine, Cincinnati, Ohio. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 

Wind Power Mfg. Co., Dept. A, Newton, Ia, 


MOUNTINGS, Rubber 
Lord Mfg. Co., Erie, Pa. 


NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn. 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Revere Copper & Brass, Inc., 230 Park Ave., New 
; a, Se 2 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
Western Cartridge Co., (Brass Mill Div.) East Alton, I). 


NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 

NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 

Palnut Co., Ine., 65 Condier, Irvington, N. J. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 

ee & Co., 1638 W. Hubbard, Chicage, 
1. 


NUTS, Wing 

Central Screw Co., 3519 Shields Ave., Chicago, Tl. 
Continental Screw Co., New Bedford, Mass. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 
OILERS. See Cups, Oil & Grease. 


OPTICAL FLATS 
Acme Industrial Co., 207 N. Laflin, Chicago, Ill. 


OVENS, Industrial and Laboratory 
Annealing; Drying, Temper Drawing, Mold Baking 

Trent Co., Harold E., Leverington Ave. & Wilde, 
Manayunk station, Philadelphia, Pa. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


PACKINGS 
Garlock Packing Co., Palmyra, N. Y. 


PAINT. See Finishes. 


PANELBOARDS 

— Elec. Co., Frank, 3650 Windsor Pl., St. Louis, 
0. 

Square D Co., 6060 Rivard, Detroit, Mich. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


PANELS, Metal 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, IIl. 

Par-Metal Products Corp., 3262 49th, Long Island 
Ci. XH. ¥. 


PAPER, Gummed 
Paper Manufacturers Co., Philadelphia, Pa. ‘‘Neutrelec.”’ 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“Turbo.” 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section Q-1222-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. ‘‘Manning’’ 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
“Peerless.” 

N. J. Wood Finishing Co., Woodbridge, N. J. 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. ¥. ‘‘Electrite,’’ ‘“‘Dens- 
ite.”” 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica oo Co., Dept 21, 196 Varick, New York, 


aN. 


ELECTRICAL MANUFACTURING 
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TRING 


Stabilize your power supply at 


peak efficiency 24 hours per day 


Your equipment, whether it 
is a vacuum tube, a labora- 
tory instrument or a complex, 
electrically operated machine, 
is designed for a rated line 
voltage. Any deviation from 
this value may mean damaged 
equipment, misleading results 
in laboratory research or a 


ing parts, are self-protected 
against short circuit, and re- 
quire no supervision. They’re 
on the job 24 hours per day. 

Standard designs are avail- 
able in capacities ranging from 
I5VA to 10 KVA or special 
units can be built to your 
specifications. 


Hunter Electro-Copyist 
CTT UCC eit 


noticeable lack of uniformity SOLA ELECTRIC CO. 


in products and production 
schedules. 

Sola Constant Voltage 
Transformers automatically 


: ic 
provide perfectly regulated As for 
voltage that remains constant Bulletin 
regardless of supply line fluc- BCV-74 


tuations. They have no mov- 





424 ST. PAUL STREET 





Switches 4 ig 2 es 0 42” machines. Don’t 







No. 41-B 
with plastic 


shell Available for fluores- 


cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 


Electrical Division 


B 


er 


4 MANUFACTURING CO. 
’ VALPARAISO, INDIANA 


DECEMBER 1942 


Clybourn Ave.. 


. For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


ROCHESTER, NEW YORK 





a 


Chicago, Il. 















For speed and efficiency in wartime engineering, de- 
sign and production departments, Electro-Copyist is an 
almost indispensable aid. Every sort of copying com- 
plication is reduced to the absolute minimum with this 
revolutionary machine. Copyist can produce up to 
25 perfect, photoexact tracings an hour ...a mere 
fraction of hand-drawn time .. . yet it’s so simple anyone 
can run it, and it needs no dark room, has no lens. 


For priority extensions, specifications, complicated 
plans—anything drawn, printed, typed or photographed 
-you can’t beat Electro-Copyist for sharp, clear contact 
prints. Don’t waste valuable drafting room hours—don’t 
let paper-work bog you down—write us today for our 
big new folder illustrating many drafting room shortcuts 
and vital-time-savers, 
possible through this 
amazing new duplica- 
tion method. Illustrates 
many different models 
from small portables to 





delay—write now! 
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at §=Hunter Electro-Copyist, Inc. 
430 South Warren St. 
SYRACUSE, NEW YORK 














Westinghouse Elec. 


PENCILS 
A. W. Faber, Inc., 41 














































































































Sheet, Rod, Tube, 
American Brass Co., 


Philadelphia, Pa. 
York, N. 


Western Cartridge Co., 
Til. 


Chicago, Ill 


N. 


Bradley Labs., Inc., 
Angeles, Calif. 


Western Elec!. 
Ave., Newark, N. 


PILOT LIGHTS. 
PINIONS. 
PINS, Contact 


PINS, Cotter 


Mich. 
PINS, Dowel 


ings & Jewels. 


Chicago, Ill. 


Insulation 
Bivd., Chicago, Ill. 


ton, N. J 


(See also Tubing, 


cago, Til. 
Auburn Button Works 
Bakelite Corp., 30 E. 
Barber-Colman Co., 


Celanese Celluloid 
York, N. Y¥ 


Chicago, Ill. 
Dow Chemical Co., 


cinnati, O. 
General Electric Co., 


General Industries Co 
Taylor, Elyria, O. 
Imperial 
Chicago, Il. 


eago, Ill. 
Insulation 
Blivd., Chicago, Ill 
Macallen Co., 
Rothschild, Wis. 
Mica Insulator Co., 
N. Y. ‘“‘Lamicoid. 


PHENOL FIBRE. 


PHOSPHOR BRONZE 
Wire. 
Waterbury, 
Bunting Brass & Bronze Co., Toledo, 
Driver-Harris Co., Harrison, N. 

Johnson Bronze Co., 570 
Phosphor Bronze Smelting Co., 


82 
DeJur-Amsco Corp., Dept. 
Emby Products Co., Inc., 


P 


National Vulcanized Fibre Co., 
& Mfg. 


See 


Revere Copper & Brass, Inc., 


Conn. 


2849 


Wilmington, Del. 


Co., East Pittsburgh, 
Dickerson, Newark, N. J. 


Plastics. 


o. 


Mill, Newcastle, Pa. 
2212 Washington Ave., 


230 Park Ave., 


Seymour Mfg ‘Co., 49 Franklin, Seymour, Conn. 
(Brass Mill Div.) 


Meadow, New Haven, 


The Bead Chain Mfg. Co., 


Acme Industrial Co., 207 
Allen Mfg. Co., Hartford, Conn. 


PIVOTS, Instrument Bearing. 


PLASTICS, Extruded 

Special Shapes, Tubing, Tape, Etc. 
Auburn Button Works, 
— Co., William, 276 Fourth Ave., New York, 


Inc., 


Irvington Varnish & Insulator Co., 


The, 


Acadia Synthetic Products 
4031-4119 Ogden Ave., 
American Cyanamid Co., 
Plaza, New York, N. 
American Insulator Corp., 
American Molded Products Co., 1753 N. Honore, 


Inc., 


Midland, 

Durez Plastics & Chemicals, Inc., 
North Tonawanda, N. Y. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 


Molded Products 
Industrial Molded Products 
Manufacturers 


Kurz-Kasch, Inc., Dayton, 


N. 


Div., 
Chicago, Ill. 
Plastics Div., 


G, Shelton, 
1800 West Pico Blvd., 


G-M Laboratories, Inc., 4310 N. 
General Elec. Co., Schenectady, N. Y 


Instrument Corp., 582 


Auburn, 


Extruded Plastics, Inc., Norwalk, Conn. 


Manufacturers Corp., 565 


w. 
Dept 56, 


Conn 


Pa. 


New 


East Alton, 


PHOTO-COPYING, Paper and Machines 


American Photocopy Equipment Co., N. Clark, 


Hunter Electro-Copyist, Inc., 430 8S. Warren, Syracuse, 


PHOTOELECTRIC CELLS AND TUBES 
Conn. 


Los 


Knox Ave., Chicago, Ill. 


Frelinghuysen 


Pinions. 


Bridgeport, Conn. 


Laflin, Chicago, Ill. 


Westinghouse Elec. & “Mfg. Co., East Pittsburgh, Pa. 
PILLOW BLOCKS. See Blocks, Pillow. 


See Lights, Pilot. 
See Gears and 


Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 


See Bear- 


N. Y. 


Waterbury, Conn. 
Wilmington, Del. 


Chicago Molded Products Corp., 1020 N. Kolmar Ave., 


Washington 
Irving- 


Richardson Co., The, Melrose Park (Chicago), Ill. 

Rockbestos Products Corp., 782 Nicoll, New Haven, Conn 
Waterbury Button Co., 
Wilmington Fibre Specialty Co., 


PLASTICS, Laminated or Molded 
Laminated Phenolic). 
Western Felt Works, 


80 Rockefeller 


New Freedom, Pa. 


Auburn, N. Y. 
42nd, New York, 
Rockford, Ill. 
Catalin Corp., 1 Park Ave., 
Corp., 


Mm. ©. 


New York, N. Y. 


180 Madison Ave., 


Mich. 


Plastics Dept., 
Plastics Ave., Pittsfield, 


Mass. 


Corp., 2921 


1172 Walck 


Chi- 


New 


Chicago Moded Products Corp., 1020 N. Kolmar Ave., 


Road, 


Section E-7, 1 


““Textolite.’ 
Molded Pastics Div., 


Olive & 


W. Harrison, 


Co., 2035 Charleston, Chi- 


Corp., 565 


oO. 


16 Macallen, Boston, 
Marathon Chemical Co., 


Ww. 


Mass. 


Washington 


Div. Marathon Paper Mills Co., 


Dept. 


E 


21, 196 Varick, New York, 


tee. Ww ae 


SCREWS fo every 


You can depend On us for 
——_— 
QUALITY: EF FICIENCY-SERVICE 


| 


SAMUEL J.SHIMERe SONS 


Ye Bie “ae de ae 


'A 





Midwest Molding 
Chicago, Il. 
Monsanto Chemical Co., Plastics Div., Springfield, Mass. 
National Plastics Products Co., 100 McPhail, Baltimore, 

Md 

National Vulcanized Fibre Co., 
**Phenolite.”’ 

Northern Industrial Elkins, So. 
Boston, Mass. 

Richardson Co., Melrose Park (Chicago) Ill., ‘‘Insurok,’’ 

Rogan Bros., 2001 S. Michigan Ave., Chicago, II. 

Rohm & Haas Co., 222 W. Washington Square, Phila- 
delphia, Pa. Plexiglas (sheets & rods). Crystalite 
(molding powder). 

Square D Co., Peru, Ind. 

Stokes Rubber Co., Joseph, Trenton, N. J. 

Suprenant Elecl. Insulation Co., 80 Purchase, Boston, 
fass 

Synthane Corp., Oaks, Pa. ‘‘Synthane’’ 

Taylor Fibre Co., Norristown, 

Wilmington Fibre Specialty 
*“Ohmoid.”’ 


PLATES & BLOCKS, Surface 
Lombard Governor Corp., 860 Main, Ashland, Mass 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Til. 

Morganite Brush Co., Inc., 
Island City, N. Y. 

Trent Co., Harold E., Leverington Ave. & 
Manayunk station, Philadelphia, Pa. 


PLATES, Name and Instruction 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave. 
Chicago, Tl. 

Felsenthal & Sons, G., 4112 W. Grand Ave., Chicago, 
Til. 

Meyercord Co., The, 5323 W. Lake, Chicago, IIl. 

Pennsylvania Plastics Corp., 5025 Liberty Ave., 
burgh, Pa. 

PLATING GENERATORS 

Eicor. Inc., 1962 W. Adams, Chicago, Il 

Electric Specialty Co., 213 South, Stamford, Conn. 

General Elec. Co., Schenectady, N. 


PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 

United Chromium, Inc., 51 E. 42nd St., New York, N. Y. 


PLATINUM 


Baker & Co., Inc., 113 Astor, Newark, N. J. 
Wilson Co., The H. A., 105 Chestnut, Newark, N. J. 


PLIERS & TOOLS 
Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, 
Mi. 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Waterbury Button Co., The, Waterbury, Conn. 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 


PLUG & CORD SETS 

American Radio Hardware Co., 
York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 

General Elec. Co., Section Q-1222-12 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Waterbury Button Co., The, Waterbury, Conn. 


PLUGS & JACKS, Radio 

American Molded Products Co., 1753 N. Honore, Chi- 
cago, Tl. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


PLUGS & SOCKETS, Multiple Contact 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Electrical. See Contacts, Metallic. 
PORCELAIN 


Akron Porcelain Co., 2725 Cory Ave., Akron, O 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., 937 Grant, Akron, O. ‘‘Porcelex’’ 

Illinois Electric Porcelain Co., Macomb, Il. 

Imperial Porcelain Wks., Inc., Trenton, N. J. 

Knox Porcelain Corp., Knoxville, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Porcelain Products, Inc., Findlay, Ohio. 

Square D Co., Detroit, Mich. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“Nu Blac,”’ “‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain,”’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Thomas & Sons Co., The R., Lisbon, Ohio. 

Universal Clay Products Co., 1540 E. First, Sandusky, 


& Mfg. Co 333 North Whipple, 


Wilmington, Del., 
Chemical Co., 11 


Pa. 
Co., Wilmington, Del. 


3304 48th Ave., Long 


Wilde, 


Pitts- 


476 Broadway, New 


Appliance and 


‘*Elemite.”’ 


0. 
Westinghouse Elec. & Mfg. Co., 
**Prestite.”’ 
POTENTIOMETERS. See Resistors, 
Control. 


POTS & LADLES, Melting 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 
“Triplex.” 

Trent Co., Harold E., Leverington Ave. & 
Manayunk station, Philadelphia, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.” 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PRESSES, Plastic Molding 

Kux Machine Co., Dept. E, 3930-44 West Harrison, 
Chicago, Ill. 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 

Watson-Stillman Corp., The, Roselle, N. J. 

PRESSES, Metal Stamping 

Watson-Stillman Corp., The, Roselle, N. J. 


East Pittsburgh, Pa. 


Radio 


Wilde, 





PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 


PUMPS, Vacuum and Pressure 
a ae Machine Corp., 1900 Willow Ave., Hoboken 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 


PYROMETERS 


DeJur-Amsco Corp., Dept. G, Shelton, Conn. 


REACTORS, Fluorescent. See Sockets & 
Switches, Fluorescent. 


REAMERS, Screw Machine 
Acme Industrial Co., 207 N. Laflin, Chicago, Ill. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 

Electron Equipment Corp., Palm Springs, Cal. 

Electronic Laboratories, Inc., 122 W. New York, In- 
dianapolis, Ind. 

Emby Products Co., Inc., 1800 W. Pico Blvd., Los 
Angeles, Cal. 

Fansteel Metallurgical Corp., North Chicago, Ill. 

Federal Telephone and Radio Corp., Newark, N. J 

General Elec. Co., Section A-726-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Green Elec. Co., Inc., W. 130 Cedar, New York, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


REDUCERS, SPEED. See Speed Reducers. 


REGULATORS, Speed. See 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber Coleman Co., Rockford, Ill. 
Dunn, Inc., Struthers, 1326 Cherry, Philadelphia, Pa 
“‘Dunco.”’ 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
General Elec. Co., Schenectady, N. Y. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 
Spencer Thermostat Co., 112 Forest, Attleboro, Mass 
Square D Co., 6060 Rivard, Detroit, Mich. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


REGULATORS, Voltage 

Amperite Co., 561 Broadway, New York, N. Y. 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Electron Equipment Corp., Palm Springs, Cal. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Sola Elec. Co., 2525 Clybourn Ave., Chicago, Ill. 

United Transformer Corp., 150 Varick, New York, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon. N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


RELAYS 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y¥. 

American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Ill. ‘‘Autelco,”’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Amperite Co., 561 Broadway, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Controd 
Div., Hartford, Conn. 

Barber-Colman Co., 1216 Rock, Rockford, Tl. 

Clare & Co., C. P., 4719 West Sunnyside Ave., Chicago, 
Til, 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Dunn, Inc., Struthers, 1326 Cherry, Philadelphia, Pa. 
“‘Dunco.”’ 

Durakool, Inc., 1010 N. Main, Elkhart, Ind. 

Eagle Signal Corp., Moline, Ill. 

Electro Products Co., 621 E. 216, New York, N. Y. 

Electro Units Supply Co., 4203 W. Fullerton Ave., 
Chicago, Ill. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, 
Til. 

General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Jefferson Elec. Co., Bellwood, Il. 

Kurman Elec. Co., Inc., 241 Lafayette St., New York, 
x. = 


Controllers, 


Mercoid Corp., 4217 Belmont Ave.. Chicago, Tl. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Square D Co., 4041 N. Richards, Milwaukee, Wis. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y.- 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa- 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


RESISTORS, Power Circuit 
Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y- 

General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle. Inc., Newark. N. J. 

Instrument Resistors, Inc., Little Falls, N. J. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. ©.),. Tl. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, IIl. 

Rex Rheostat Co., Baldwin, L. I., N. Y. 

Shallcross Mfg. Co., Collingsdale, Pa 

Sprague Specialties Co. [Resistor Div.], North Adams, 
Mass. 

Square D Co., 4041 N. Richards, Milwaukee, Wis. 

Herman H. Sticht Co., Inc., 27 Park Place, New York, 


s  # 
Ward Leonard Elec, Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
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For FAST SOLDERING Be Sure of | 


S\y Mr ae 










- | & quick * Z 
. |) & ENOUGH= f= 
a = —_ 
*& STEADY 7} < 
ts Sf I ee a 
Since HEAT does the soldering, you can speed 
In your work by choosing an electric iron that is 


(1) big enough to provide sufficient heat to 
raise the temperature of the parts to be soldered 
quickly, and (2) deliver that heat continuously. 


























and 
ve., STANLEY ELECTRIC IRONS 
7 DELIVER MORE HEAT, FASTER! 
rs 
ers, 
They also have the quality for high-speed 
oe soldering in round-the-clock production service. 
Solid copper cores, hermetically sealed heads, 
Pa and adjustable, ventilated handles are outstand- 
ing features. Plug or screw tips are available. A I R E; X P R EF; S = 
Twelve sizes: 52 watts to 435 watts. 
Ave., Write for free copies of the instructive book- 
let, "Expert Soldering” GAINS SHARPLY 
Pa. 
ST A NLEY TOOLS Express carried by commercial air 
N s . . . . 
ew WTR TRE LTR TLLe lines in first six months of this year 
1, Pe. NEW BRITAIN, CONN., U. S. A. 
ale gained sharply over a year ago, ac- 
N. Y. ee . . 
» cording to AIR ExprREss DIvIsION of 
1s. 
N.Y. Railway Express Agency. It said 
— movement of essential materials 
Contro} . 
was largely responsible. 
hicago, 
In order that air lines may utilize 
‘hicago, 
la, Pa. cargo space more efficiently, ship- 
on pers are urged to forward traffic 
1 Ave., 
ieee earlier in the day, when more space 
ago, Til In plotting the course for a bomber is available than on night flights. 
pilot, taking short wave descriptions 
w York, of Shehe Down Flights or in any Taken from Boston News Bureau, August 22, 1942 
Malden — vital tasks where split 2 
alden, and accuracy count you can depend iori i 
ae sped tuk ehaeeds cnleaatitiie You do not need a priority to ship by Air 
es Templar DuroLead* Pencil. It fin- Express, but if you have war production 
a Se. ishes what it starts. , i i : 
en Ave., Templar DuroLead* Pencil is 25% to shipments requiring priorities, they will be 
15% senge than ordinary 5 cent granted. Phone Railway Express Agency, 
—™ pencils. This important improvement sli 
— has not ng = silky- — Air Express DIVISION, or any air line. 
n, N. Y¥. writing quality or the precision grad- 
FREE SAMPLE ing of the six lead degrees. 
philadel- semble on business Sold by leading stationery dealers. pee bar a von 
° tt a: it. N 
© (Clear See for yourself shat | RELIANCE PENCIL CORP. | 
od Ave., Lead is alae ia Mt. Vernon, N. Y. Dept. D7 AT 
Sreahable. *T-ade-Mark and Pat. No. 2.131,657 of M AP ig 
A. Ferst, Ltd., Reiiance Pencii Co-p., eecoek 
h Adams, ee 
_ Wis. . : 
New Yor Division of RAILWAY EXPRESS 
on, a =< 
jurgh, a 
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RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, 
Hardwick, Hindle, Inc., Newark, N. J. 
Instrument Resistors, Inc., Little Falls, N. 
International Resistance Co. , 405 N. Broad, Philadel- 
phia, Pa. 
Keystone Carbon Co., St. 


Potentiometers 


Wis. 
ae A 


Marys, Pa. 


Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. ©), Bi. 
Mallory & Co., P. R., Indianapolis, Ind. 


National Elec. 
Chicago, Il 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, III. 

Shallcross Mfg. Co., Dept. D10, Collingdale, Pa. 

we Specialties Co. [Resistor Div.], North Adams, 
mvMass. 

Herman H 
nm. ¥ 


Controller Co., 5309 Ravenswood Ave., 


Sticht Co., Inc., 27 Park Place, New York, 


Vernon, N. Y. 
Pittsburgh, Pa. 


Ward Leonard Elec. Co., 34 South, Mt. 

Westinghouse Elec. & Mfg. Co., East 

RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 


Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 
RHEOSTATS, Motor Control 
Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 


Clarostat Mfg. Co., Inc., 
yeneral Elec. Co., Sc henectady, a. 
Hardwick, Hindle, Inc., Newark, N. J. 
International Resistance Co., 405 N. 
phia, Pa. 
National Elec. 
Chicago, Ill. 


285 N. Sixth, Brooklyn, N. Y. 
<. 


Broad, Philadel- 


Controller Co., 5309 Ravenswood Ave., 


Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill. 
Rex Rheostat Co., Baldwin, L. I., N. Y. 
Sticht Co., Inc., 27 Park Place, New York, 


Herman H 
N.Y 


Y 
Ward Leonard Elec. 
“‘Vitrohm.”’ 
Westinghouse Elec. & Mfg. Co., 


RINGS, Contact. 


o., 34 South, Mt. Vernon, N. Y. 


East Pittsburgh, Pa. 
Metallic. 


See Contacts, 


RIVETING MACHINES. See Machines, 
’tiveting. 

RIVETS 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 
(Plain, Split, Tubular) 

Central Screw Co., 3519 Shields Ave., Chicago, III. 


PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
aon ok Natural 


Quarries: 
Monson, Maine 





43 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4909 Wrightwood Avenue, Chicago, Iilinols 
Eastern Plant: Newark, N. J. 


Rs Canadian Plant: Brentford, Ont. ) 








THE ORIGINAL 


A FAVORITE 
FOR 40 YEARS 


€ 
MAKES SOLDER 
FLOW QUICK 
AND FAST 





















Approved by 
Underwriters’ 
Laboratories 
Manutectured by 
BURNLEY BATTERY & MFG. CO. 
NORTH EAST, PENNSYLVANIA 





Chicago Rivet & Machine Co., 9610 W 
Bellwood, Ill. (Split & Tubular 

Harper Co., H. M.. 2609 Fletcher, Chicago, Ill. 

Milford Rivet & Machine Co., Milford, Conn. (Tubular) 

Progressive Mfg Co., Torrington, Conn. (Split & 
Tubular) 

Republic Steel Corp., Cleveland, O. (Split & Tubular) 

RUST AND SCALE REMOVERS. See 
Compounds, Cleaning & Paint Stripping. 

SAWS, Circular 

Eynon-Dakin Co., 6432 Cass Ave., Detroit, 

SCREWDRIVING MACHINES. 
chines, Screwdriving. 

SCREW MACHINE PRODUCTS, Fibre. See 
Fibre, Vulcanized. 

SCREW MACHINE PRODUCTS, Metal 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Jackson Blvd., 


Mich. 


See Ma- 


Lansdale, Pa. 
Providence, R. I. 


Pa. 
Hunter Pressed Steel Co., 
Linden & Co., Inc., 72-80 Baker, 
Newton Mfg. Co., The, Plainville, Conn. 
Peck Spring Co., 12 Grove Ave., Plainville, 
Shimer & Sons, Samuel J., Milton, Pa. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, Be 
Standard Pressed Steel Co., Box .594, Jenkintown, Pa. 


SCREWS, Lock Washer 
American Screw Co., Providence, R. I. 
Bristol Co., The, Waterbury, Conn. 
Central Screw Co., 3519 Shields Ave., 
Chandler Products Co., Cleveand, Ohio. 
Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corp., 198 Varick St., New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. L 


Conn. 


Chicago, Il. 


Pheoll Mfg. Co., Chicago, Il. 
Russell, Burdsall & Ward Bolt & Nut Co., Port Ches- 
ter, N. Y. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, II. 
“‘Sems’”’ 
SCREWS, Machine. See Bolts, Nuts & 


Screws. 
SCREWS, Recessed Head 


American Screw Co., Providence, R. I. 
Bristol Co., The, Waterbury, Conn. 
Central Screw Co., 3519 Shields Ave., 
Chandler Products Co., Cleveland, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, The, Meriden, Conn. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 


Chicago, Il. 


Pheoll Mfg. Ce., Chicago, Ill. 

Russell, Burdsall & Ward Bolt & Nut Co., Port 
Chester, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, III. 
Southington Hardware Mfg. Co., The Southington, Conn. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 
Whitney Screw Corp., Nashua, N. H. 


SCREWS, Self-Tapping 


American Screw Co., Providence, R. I. 
Central Screw Co., 3519 Shields Ave., Chicago, III. 
Continental Screw Co., New Bedford, Mass. 


New England Screw Co., Keene, N. H. 
Parker-Kalon Corp., 198 Varick, New 


Shakeproof, Inc., 2501 N. Keeler Ave., 


SCREWS, Set and Cap 


York, N. Y. 
Chicago, Ill. 


Allen Mfg. Co., Hartford, Conn 

New Wngland Screw Co., Keene, N. H. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Republic Steel Corp., Cleveland, O. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Thumb 


Central Screw Co., 3519 Shields Ave., Chicago, III. 
New England Screw Co., Keene, N. H. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Wood 
American Screw Co., 
Bristol Co., The, Waterbury, Conn. 
Central Screw Co., 3519 Shields Ave., 
Chandler Products Co., Cleveland, O 
Continental Screw Co., New Bedford, Mass. 

Corbin Serew Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, Meriden, Conn. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 


Providence, R. I. 


Chicago, Ill. 


Pheoll Manufacturing Company, Chicago, III. 

Russell. Burdsall & Ward Bolt & Nut Co., Port Ches- 
tor, NN. %. 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, IIl. 

Southington Hardware Mfg. Co., Southington, Conn. 

Whitney Screw Corp., Nashua, N. H. 

SEALS, Oil 

American Felt Co., Inc., Glenville, Conn. 


Garlock Packing Co., Palmyra, N. Y¥. ‘“Kiogure.”’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill. 

Victor Mfg. & Gasket Co., P. O. Box 1333, 5750 


Roosevelt Rd., Chicago, III. 
SEATERS, Commutator Brush 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

SHAFTS, Flexible 

Stewart Mfg. Corp., F. W., 4311 Ravenswood Ave., 


Chicago, Ill. 








SHEETS, Brass, Bronze, Copper. See Brass, 
Bronze and Copper; Phosphor Bronze; 
Copper, Thin-Sheet. 


SHEETS, Electrical 
(For Sheet Steel, See Sheets, Steel.) 
Allegheny-Ludlum Steel Corp., Oliver Bldg., Pittsburgh, 
Pa. 
American Co., 
Ohio. 
Carnegie-Illinois Steel 
States Steel Corp., 
Follansbee Steel Corp., 
Granite City Steel Co., 


Rolling Mill 920 Curtis, Middletown, 
Corp., Pittsburgh, Pa. 
Subsidiary.) 
Pittsburgh, Pa. 
Granite City, Il. 


(United 


Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 
Republic Steel Corp., Cleveland, Ohio. 


Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, tron Enameling 

American Rolling Mill Co., 920 Curtis, 
“*‘Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., 

Ryerson & Son, Inc., Jos. 


SHEETS, Nickel. See 


SHEETS, Steel 
Allegheny-Ludlum Steel Corp., Oliver Blidg., Pittsburgh, 


Middletown, O. 
(United 


Cleveland, O. 
T., Chicago, Ill. 


Nickel. 


Pa. 
American Rolling Mill Co., 920 Curtis, Middletown, O. 
“‘Armco.” : 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 


Pittsburgh, Pa. 
Granite City, I. 
Div. of Andrews Steel Co., 


Follansbee Steel Corp., 
yranite City Steel Co., 

Newport Rolling Mill Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia 
mB. 2 

SHIPPING BAGS 

Ames Bag Co., 1991 E. 66th, 


Ave., Providence, 


Cleveland, O. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 


Handy & Harman, 82 Fulton, New York, N. Y. 


Fansteel Metallurgical Corp., North Chicago, Ill. 

Felch & Co., 25-29 Bucklin, Providene. kK. I 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 


Makepeace Co., D. E., Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind . - 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco 


SLATE 

Portland-Monson Slate Co., 

SLEEVING, Saturated. 
nished. 

SLOT INSULATION. See Paper, 
ing; also Cloth, Insulating. 

SLOTTING MACHINES AND TOOLS 


Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 
SOCKETS, Lamp 


Arrow-Hart & Hegeman Elee. Co., 
Div., Hartford, Conn. 


Portland, Me. 


See Tubing, Var- 


Insulat- 


Syca- 


Industrial Control 


General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

SOCKETS, Radio Tube 

American Radio Hardware Co., 476 Broadway, New 
York, N. Y. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

SOCKETS, Swivel 

Reliance Devices Co., Inc., 163 W. 23rd, New York, 
N.- TF. 

SOCKETS & Switches, FLUORESCENT 
(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, etc. See also 
Transformers & Condensers.) 

American Radio Hardware Co., 476 Broadway, New 
York. N. ¥. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn.  (Sockets.) 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 


(Resistor Units.) 


Doyle, Inc., James W., 2734 North Pulaski Road, Chi- 
cago, Ill. s 
General Elec. Co., Appliance and Merchandise Dept., 


Bridgeport, Conn. 
General Electric Co., 
International Resistance Co., 

phia, Pa. (Resistor Units.) 
Westinghouse Elec. & Mfg. Co., 

(Sockets & Starter Switches.) 


SOLDER, Self-fluxing 

General Elec. Co., Sertion Q-1222-12. 
Merchandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill. 

Ruby Chemical Co., 60 McDowell, Columbus, O. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

General Plate Co., Div. Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 


Fos.’” ‘‘Easy-Flo.’’ 
Makepeace Co., D. E., Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


“Wilco.” 
SOLDERING COMPOUNDS 


(Sockets. ) 
Philadel- 


Schenectady, N. Y. 
405 N. Broad, 


East Pittsburgh, Pa. 


Appliance and 


Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East, Pa. 

General Elec. Co., Section Q-1222-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 
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Materials... 
Machines... 


TRY THIS 


Uy) mews 


AT OUR EXPENSE 


0 


ed 


...and aa 
PRODUCTIMETERS 


Four essentials united ... with tremendous driving power 
ted .-..to produce in never before achieved quantities to win 
the victory on the production front. 

Productimeters automatically record machine production 
- .- strokes or revolutions . . . measure lineal feet or yards 
+ «set machines for making precision tools. They are 
designed for speed and accuracy ... constructed for hard 
nce, usage ... they’ll save you precious time and man-hours. 


Write for complete details in Bulletin 100 


Model 5-H-1-1-R (above) operated by cut-off 
on Turret Lathe. “‘H’’ models available in 
6-figures capacity, with wingnut or key reset. 


Holds Soldering Iron for 
Work on SMALL PARTS 


a 


DURANT MANUFACTURING CO. 


1962 N. Buffum Street 198 Eddy Street 


ileo"” ON Tei PBT Lose tte) Providence. R. I. 








ie - @ HERE is the perfect answer to production difficulties en- 
countered in soldering small parts—parts that must be held 


JONES BARRIER while solder is being applied! 
TERMINAL STRIPS @ The Kester Soldering Iron Bracket holds the iron in any 





Jar- 


lat- 














Syca- desired position, leaving both the operator’s hands free to 
po ‘nal hold work and apply solder. This recent development by 
— n ideal termina Kester engineers speeds up production, insures better work- 
eee adaptable to practi- ‘ 
ad cally every product manship, helps you to get the perfect results you have learned 
Bakelite Barriers pro- to expect with Kester Cored Solders. 
Pa vide maximum metal ®@ Kester Soldering Iron Brackets will save time in your 
s to metal spacing. plant and cut production costs on small parts which are awk- 
— P t direct shorts : 
No. 2-151 et a os : ward to handle. Give them a thorough test at our expense; 
pce oa 6 SIZES we'll gladly credit you in full if they do not prove them- 
‘con meet every requirement. From *4’’ wide and 13/32” high with selves quickly. 

5-40 screws, to 2 4! wide and 114” high with 14’’-28 screws. @ Made entirely of metal; wing nut adjustments permit sol- 
hes Write today for information on complete line. dering iron to be held at any angle in 360° range. A simple, 
witches HOWARD B. JONES sturdy piece of equipment that fastens securely to the bench, 

: lasts indefinitely and earns many times its 

, New 

agen 2300 WABANSIA AVENUE CHICAGO, ILL. low cost. Write for illustrated circular and 

: f prices giving us a brief description of your 
he / va operation. 
d, Chi- 

ne Your Best Fuse Pane/ KESTER SOLDER COMPANY 
— i | ITT t | LT 5 E i ATA | | | 4209 Wrightwood Avenue Chicago, Illinois 
hiladel- Eastern Plant: Newark, N. J. 
gh, Pa. — Canadian Plant: Brantford, Ont. 

t SILVER-LEAD ALLOY— Kester is prepared to 
nee and I offer, for test on your work, a wartime solider 
— te a of silver and lead, in cored and wire form. 
ch, P 3 AG LITTELFUSE I FUSE EXTRACTOR POST SZ 
pies 1/16 to 20 amps. Locked I No. 1075 for 3 A G fuses. 

Cap Assembly. Vibration re- ; : : 
sistant, Elements twisted at i Underwriter ‘approved for 
Corp 90°. “Gooseneck” solving max. 8 amps., 250 v. 
“gi)- heat problem. a 
For every instrument service 
a Catalog shows Littelfuses high and low voltage, 


all types and sizes, fuse clips, mountings, etc. 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE. CHICAGO, ILL. 
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TRING 


4209 Wrightwood Ave., 
Valparaiso, Ind., 
60 McDowell, Columbus, O. 


Chicago, Il. 
““Crescent.”’ 


Kester Solder Co., 


Ruby Chemical 
Westinghouse Elec. 


SOLDERING IRONS. 
SOLDERING POTS. 
SOLENOIDS 


Allen-Bradley Co., 


See Irons, Soldering. 


Pots and Ladles. 


New Haven, 


Schenectady, 
Laboratories, 


Westinghouse 


SPEED REDUCERS 
Electron Equipment Ce rp., 


The, Lima, O. 
SPRINGS 

Lake, Chicago, Ill. 
Rockefeller Bldg., 


Subsidiary.) 


Cuyahoga Spring Co., 
Associated Spring 


Peck Spring 
Spring Corp., 


Wickwire Spencer Steel 


SPROCKETS, Roller Chain 


Cullman Wheel 


STAMPINGS, Metal 


Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 





of Associated Spring Corp., 


Goat Metal 


Hunter Pressed Steel Co., 
Third & Vine, 
66 Broadway, 


Chicago, Ill 
Patton-MacGuyer 


Revere Copper & Brass, , 230 Park Ave., New York, 
Keeler Ave., 
Battle Creek, Mich. 

216, New York, N. 


Non-Metallic 
4638 Spring Grove 


STAMPINGS, Small, 


Manufacturers Washington 


Mica Insulator Co., Dept. 196 Varick, New 


Richardson Co., 
Synthane Corp., 
Westinghouse Elec. 
STARTERS, Motor. Controllers, 


STEEL BARS & SHAPES 
Carnegie-Illinois 
Subsidiary.) 




































































































































Follansbee Steel Corp., Pittsburgh, Pa. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHAFTING, Screw Stock 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets, 
Iron Enameling. 

STEEL, Stainless 

Allegheny-Ludlum Steel Corp., Oliver Bldg., Pittsburgh, 
Pa. 

American Rolling Mill Co., 920 Curtis, Middletown, 
0 ‘“Armco.’” 

American Steel & Wire Co.. Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Carpenter Steel Co., The, River Rd. & Exter, Read- 
ing, Pa 
Cold Metal Products Co., Youngstown, Ohio. 
Republic Steel Corp., Cleveland, O 
Reyerson & Son, Inc., Jos. T., Chicago, Ill. 
STEEL, Strip 


Allegheny-Ludlum Steel Corp., Oliver Bldg., Pitts- 
burgh, Pa 





American Rolling Mill Co., 920 Curtis, Middletown, 
Oo ““Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
ind, O (United States Steel Corp. Subsidiary.) 
Barnes Ce Wallace, Div. of Associated Spring Corp., 

Brist Conr (Cold Rolled Spring.) 
Carnegie-Illinois Steel Corp Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 


Carpenter Steel Co., The, River Rd. & Exter, Read 
ing. Pa 

Cold Metal Products Co., Youngstown, O. (Cold Rolled.) 

Granite City Steel Co., Granite City, Il. 

Republic Steel Corp., Cleveland, O 

Roebling’s Sons Co., John A., Trenton, N. J. 

Ryerson & Son, Inc., Jos. T., Chicago, Il 


Thomas Steel Co., Warren, O (Electro Zine, Copper, 
Nickel, Brass & Solder Coated, also Bright Finish 
Uncoated. ) **Thomastrip.’’ 


STRAIN RELIEFS, Cord 

American Radio Hardware Co., 476 Broadway, New 
York, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

General Elec. Co., Section Q-922-12. Appliance and Mer- 

General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J. 


STRIPPERS, Wire 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Iil. 

Pyramid Products Co., 2224 S. State, Chicago, III. 
*‘Colonial,”” “‘E Z.”’ 

Wire Stripper Co., 1729 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 
General Elec. Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Fixtures & Fan 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div. Hartford. Conn. 

General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

McGill Mfg. Co., Ine., Valparaiso, Ind. ‘‘Levolier.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, [a. 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Hart Mfg. Co.. 230 Hamilton. Hartford, Conn 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Schenectady, N. Y. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 

Square D Co., 4040 Richards, Milwaukee, Wis 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Limit 

Acro Elec. Co., Dept. L, 3166 Fulton Road, Cleveland, 
Ohio. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
“0.” 

American Radio Hardware Co., 476 Broadway, New 
Tok. N. ¥. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Coleman Co., Rockford, III. 

General Elec. Co., Schenectady, N. Y. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 

Micro Switch Corp., Freeport, Ill. 

Mu-Switch Corp., 100 Pequit, Canton, Mass. 

National Acme Co., 170 E. 131, Cleveland, O 

Square D Co., 4040 Richards, Milwaukee, Wis 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Mercury 

Durakool, Inc., 1010 N. Main, Elkhart, Ind. 

General Elec. Co., Nela Specialty Div., Lamp Dept., 
410 Eighth, Hoboken, N. J.  ‘‘Kon-Nec-Tors.”’ 

Hart Mfg. Co., 230 Hamilton, Hartford, Conn. 

Jefferson Elec. Co., Bellwood, III. (Metal. ) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill. 

Mercoid Corp., 4217 Belmont Ave., Chicago, III. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Powrex Switch Co., 36 Pleasant, Watertown, Mass. 


SWITCHES, Radio and Instrument 
American Radio Hardware Co., 476 Broadv:y, New 
York, N. Y. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il). 
Shallcross Mfg. Co., Collingsdale, Pa. (Rotaiy Se- 
lector.) 










SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York, N. ¥ 
“—-C.” 

American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Clare & Co., C. P., 4719 West Sunnyside Ave., Chi 
cago, Ill. 

Dunn, Inc., Struthers, 1326 Cherry, Philadelphia, Pa 
“Dunco.”’ 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., 230 Hamilton, Hartford, Conn 

Mercoid Corp., The, 4217 Belmont Ave., Chicago, I)! 

Micro Switch Corp., Freeport, Ill 

Mu-Switch Corp., 100 Pequit, Canton, Mass 

National Acme Co., 170 E. 131, Cleveland, O 

Square D Co., 4040 Richards. Milwaukee, Wis. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa ie 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Acro Electric Co., Dept. L, 3166 Fulton Rd., Cleveland 
Ohio. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Chase-Shawmut Co., The, Newburyport, Mass 
General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 
Mercoid Corp., The, 4217 Belmont Ave., Chicago, Il) 
Micro Switch Corp., Freeport, Ill. { 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 1 
S., Minneapolis, Minn. 
Mu-Switch Corp., 100 Pequit, Canton, Mass 
National Acme Co., 170 E. 131, Cleveland, O 5 
Square D Co., 4040 Richards, Milwaukee. Wis 
Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, Mass 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Time. See Timing Devices 
SWITCHES, Vacuum 


General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4217 Belmont Ave., Chicago, III. 


TACHOMETERS 

Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa 
Durant Mfg. Co., 1962 North Buffum, Milwaukee, 
Wis **Productimeters.”’ 

Electro Products Co., 621 E. 216, New York, N. Y. 

Herman H. Sticht Co., Inc., 27 Park Place, New York 
mE 

Veeder-Root, Inc., Hartford, Conn. 

Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa. 
Weston Electl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-465, Newport, Ky. 


TANTALUM 
Fansteel Metallurgical Corp., North Chicago, Il. BS 
TAPE, Adhesive, Fibre & Paper ' _ 


Insulation Manufacturers Cerp., 565 W. Washington 
Bivd., Chicago. Il. 
Paper Manufacturers Co., Philadelphia, Pa. ‘‘Neutrelec.”’ 


TAPE, Braided 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y. 

TAPE, Cellulose Acetate 


Wright & Sons Co., Wm. E., Industrial Textile Div., 
Box 38, West Warren, Mass. 


TAPE, Extruded Plastic. See Plastics, 
Extruded. 


TAPE, Glass Fiber 
Owens-Corning Fiberglas Corp., Toledo, O 


TAPE, Mica 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 21 
WN. Ff. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. | 

TAPE, Rubber and Friction 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, = 
n. = 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TAPE, Untreated Fabric 

General Elec. Co., Section Q-1222-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica or Co., Dept. 21, 196 Varick, New York, 
N. f. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.’’ 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section M-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. Y. ‘Empire.’ 

N. J. Wood Finishing Co., Woodbridge, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain and Locking 

Belden Mfg. Ce., 4633 W. Van Buren, Chicago, I. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il. 
Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, Il. 
Waterbury Button Co., Inc., The, Waterbury, Conn. 


, 196 Varick, New York, j 








ELECTRICAL MANUFACTURING 









Mold 


\ Finish 
ae DELIVER 


LOO Ls 0P 






design 


. 7 ONE RESPONSIBILITY 


~ * When you call Kurz-Kasch for plastic parts, you 
ces get complete service—and above all you get it as quickly 
as today’s conditions permit. If your problem involves 


a radically new plastics application, you get the counsel 

Pa of designers qualified by first hand experience with 
ukee ; a: ; ° , a _ 3 . a 

thousands of jobs. Once the design is established, the 


York . tools are made in our own tool room, the parts are 

. molded to specifications, finished, and delivered to you, Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio. Branch Sales 

Ave., ’ ready to use.... We are fully equipped to give prompt Offices: New York, Chicago, Detroit, Los Angeles, Dallas, St. Louis, 
service On war contracts. Inquiries or blue prints, of Toronto, Canada. Export Office: 89 Broad Street, New York City. 


course, should be accompanied hy priority ratings. 


ington 


elec.”’ 


wa | Having trouble locating 
mm | a source of supply? 


stics, 


Time spent searching for some needed material 
or part can steal vital days—even weeks—from 


your production schedule! 


i Mer ; Whenever such emergencies arise, wire ELEC- 
TRICAL MANUFACTURING—or if you’re JEWEL 


hington 





































































mi in the New York Area—dial CIrcle 5-9035 and LIGHT 
i ask for ‘‘Reader Service.’’ With literally 
ih, Pa thousands of supply sources at our finger tips, ASSEMBLY Component Parts & Complete Assembly, Drake Type 50 
4 Mer it is more than likely we can help you out of 
il your jam. * * > 
a Widely Used in War Equipment 
zh, Pa 
shee Mest popular and most versatile of all Drake Jewel Light 
shington . : : gs . 
Assemblies, Type 50 is used in large quantities for aircraft, 
Yes, | communications, radio, and other electrical war equipment. Type 
oh, Pe. | 50 offers a 14” Jewel and is mounted horizontally in very little 
| space. Varying panel thicknesses are compensated for by 3 
NF removable fibre washers. 1314 tubular lamp can be changed from 
s. front of panel. We manufacture a complete line of standard 
weit types and produce special types to exacting specifications. Big 
"al variety of Drake Dial and Jewel Light Assemblies are described 
N._ J. ; > 
Tak, E in our catalog. Have you a copy? 
; FOR THE ELECTRONICS EQUIPMENT MANL FACTURER 
a Sh Sefety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
oa hi Tabe Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
,» Ter Frequency Variable Condensers, Meter Type Dials, Cast Alumi: wm Chassis, etc. 
a Uh ee 
ago, Ill. ir | 
| li. JAMES MILLEN MFG.CO.INnc ps Te 3 
cago, TIL ep bese topes VORA ATE WAT Eibach oii i idahehaditie 
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Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are cuxxed, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIASET 





\N-WeL CUSTOM MADE 
TS ats 


20 years of special coil and 
transformer manufacturing for 
industry, laboratory, research 
and instrument makers. 


Single units or in quantities 
* Units 1 watt to 30 KVA 

e Prompt shipments 

e Engineering service 


Write for 
bulletins 


NOTHELFER ~ 

















WINDING LABS. 


nT ra et ee 


VARNISH CAMBRIC TUBING, 
5 7 H SATURATED SLEEVING, ETC. 


B-H quality insulation 
roducts include 
lame-Proof Varnish 

Cambric Tubing, Mag- 

neto ay aged 

Tubing, Radio (Spa- 
hetti) Tubing, Inside 
oated Saturated 

Sleeving and Fiberglas 

Tubing. 


BENTLEY-HARRIS 
MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 





SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


ROUND, SQUARE and 
RECTANGULAR 
Spirally Wrapped of 
Dielectric Paper, Fish 
Paper, Acetate or Com 


rd 
bination. Also Coil \ 


Forms, Bobbins, Spools 


P 
Write for Prices and Samples 


PRECISION PAPER TUBE CO. 


2035*W. CHARLESTON ST CHICAGO, ILL 


TERMINALS & CONNECTORS 








Aircraft-Marine Products, Inc., 286 North Broad, Eliza- 
beth, N. J 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
ie, 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Dante Elec. Mfg. Co., Bantam, Conn 

General Elec Co., Appliance & Merchandise Dept., 
Bridgeport, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl. 
Ilsco Copper Tube & Products, Inc., Station ‘‘M’’, 
Cincinnati (Mariemont), O. 

Jones, Howard B., 2300 Wabansia Ave., 
(Terminals and Terminal Plates.) 

Kruegeer & Iludepohl, Third & Vine, Cincinnati, O 


Chicago, Tl 


Littelfuse, Ine., 4753 Ravenswood Ave., Chicago, Ill 
(For Fuses.) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
Rajah Co Bloomfield, N. J. 

Sherman Mfg. Co., H. R., Battle Creek, Mich. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Tl 


Waterbury Button Co., Inc., The, Waterbury, Conn. 
TESTERS, Coil. See also Instruments. 
Electro Products Co., 621 E. 216, New York, N. Y. 
Shalleross Mfg. Co., Dept. D10, Collingdale, Pa. 
Herman H. Sticht Co., Inc., 27 Park Place, New York, 


M Y 
Weston Elecl. Instrument Corp 
Newark, N J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, Kast End Ave. at 79th, 
New York, N. Y. 


THERMOSTATIC METAL. See 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Eiec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Il. 

Dunn, Inc., Struthers, 1326 Cherry, Philadelphia, Pa. 
““Dunco.’ 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., 230 Hamilton, Hartford, Conn. 

H.-B. Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm.’’ **Sensathern.’’ “*Vasaflame.”’ 

Micro Switch Corp., Freeport, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S. Minneapolis, Minn. 

Mu-Switch Corp., 100 Pequit, Canton, Mass. 

Spencer Thermostat Co., 112 Forest, Attleboro, Mass. 
**Klixon.” 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TIMING DEVICES 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N . 

Barber-Colman Co., Rockford, Ill. 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 1326 Cherry, Philadelphia, Pa. 
““Dunco.” 

Eagle Signal Corp., Moline, Ill. 
flex.’’ 

General Elec. Co., Dept. 6B-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., 230 Hamilton, Hartford, Conn. 
Hayden Mfg. Co., Inc., Forestville, Conn. 

Industrial Timer Corp., 117 Edison Place, Newark, N. J. 
Photoswitch, Inc., 21 Chestnut, Cambridge, Mass 
Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 
Rhodes, Inc., M. H., 30 Bartholomew, Hartford, Conn. 

Square D Co., 4041 Richards, Milwaukee, Wis. 
Thompson Clock Co., H. C., Bristol, Conn. 

Walser Automatic Timer Co., 420 Lexington Ave., New 
York, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TOOLS, Hand 
Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, 
Ill. (Pliers) 

Pyramid Products Co., 2224 South State, Chicago, III. 
(Wire Strippers) 
Stanley Tools, Div. 

Conn 


TOOLS, Power 

Stanley Elec. Tools, Div. of the Stanley Works, New 
Britain, Conn. 

TOOLS AND JIGS 


Acme Industrial Co., 207 N. Laflin, Chicago, Il. 
Stein & Co.. Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 


, 582 Frelinghuysen Ave., 


Metal, 


**Microfiex,”’ ‘‘Poly- 


Stanley Works, New Britain, 








Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Til 

Doyle, Inc., James W., 2734 North Pulaski Road, Chi- 
eago, Ill 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec Co., Bellwood, Til. 





Newark Transformer Co., 17 Frelinghuysen Ave., Newark, 
N. J 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Sola Electric Co., 2525 Clybourn Ave., Chicago, Ill. 

Standard Transformer Corp., 1500 N. Halsted, Chicago, 


I! 

Herman H. Sticht Co., Inc., 27 Park Place, New York, 
N. ¥ 

Thermador Electrical Mfg. Co., 5119 S. Riverside Dr., 
Los Angeles, Calif. 


United Transtormer Corp., 150 Varick, New York, N. Y. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TRANSMISSIONS, Variable Speed 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 











































































TUBES, Ballast 
Amperite Co., 561 Broadway, New York, N. Y. 


TUBES, CERAMIC. 
Resistance Coil. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass .Co., Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseco Copper Tube & Products, Inc., Station “mM” 
Cincinnati (Mariemont), O. 

ee & Brass, Inc., 230 Park Ave., New York 


See Cores, Resistor & 


» Fort 


TUBING, Extruded Plastic. See Plastics, 
Extruded. 


TUBING, Glass 


Corning Glass Works, Insulation Division, Corning, N. ¥ 


TUBING, Laminated Phenolic 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., Section ¥ 
Plastics Ave., Pittsfield, Mass. ““Textolite 
Insulation Manufacturers Corp., 565 W. Washington 

Bivd., Chicago, Il. 
— oo Co., Dept. 21, 196 Varick, New York 


-7, 3 


National 


Vulcanized 

Phenolite.’’ 
Precision Paper Tube Co., 2035 W. Charleston, Chi- 
cago, Il. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

~e Elecl. Insulation Co., 80 Purchase, Boston, 
Mass. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del 
“Ohmoid.” 

TUBING Metal Shielded Wire 

Precision Tube Co., 3824 Terrace, Philadelphia, Pa. 


TUBING, Nickel Alloy 

Carpenter Steel Co., The, Reading, Pa. 

Driver-Harris Co., Harrison, N. J. 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall, New York, 
—.. oe. 

Revere Copper & Brass, Inc., 230 Park Ave., New 
7am. B.. TF. 

Spencer Thermostat Co., 112 Forest, Attleboro, Mass. 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New 
York, N. Y. 


TUBING & SLEEVING, Saturated, Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, 
Pa. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
“Turbo.” 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section M-622-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 

Bivd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 

N 


Fibre Co., Wilmington, Del. 


Washington 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
is me “‘Empire.’’ 

Owens-Corning Fiberglas Corp., Toledo, O. 

Suflex Corp., 33-11—57th, Woodside, L. I., N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TUBING, Vulcanized Fibre 

General Elec. Co., Section Q-1222-12 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

National Vuleanized Fibre Co., 
“*Peerless,’” ‘‘Vul-Cot.” 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Fyberoid,’’ ‘‘Ohmoid.” 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 
tacts, Metallic. 
Callite Tungsten Corp., 547 39th, Union City, N. J. 
“Kulgrid.”’ 
Cleveland Tungsten, Inc., 10200 Meech Ave., Cleveland, 
Ohio. 
Fansteel Metallurgical Corp., North Chicago, Til. 
General Tungsten Mfg. Co., 502 23rd, Union City, N. J 
Mallory & Co., Inec., P. R., Indianapolis, Ind. 
Metroloy Co., Inc., 57 E. Alpine, Newark, N. J. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


UNITS & ELEMENTS, Resistance Heating 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 782 Nicoll, New Haven, Conn 

Trent Co., Harold E., Leverington Ave, & Wilde, 
Manayunk station, Philadelphia, Pa. 

Vulcan Elec. Co., Danvers, Mass. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- 
burgh, Pa. ““Chromalox.’”’ 


VARNISH, Insulating 
Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section M-622-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 

Blvd., Chicago, Ill. ‘‘Pedigree’’ 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
See 


Appliance and 
Washington 


Wilmington, Del. 


See also Con 


Washington 


Maas & Waldstein Co., 438 Riverside Ave., Newark, 
N.Y 


Mica Insulator Co., Dept 21, 196 Varick, New York, 
oe **Linolac.’’ 

Owens-Corning Fiberglas Corp., Toledo, O 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
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Folding DOUBLE Cupped Washer Lugs} 9 WESTERN SOURCE OF FINE COILS 


; 4 ; femal To manufacturers engaged in defense work we can supply coils using the 

| With and Without Wire Grip--Small and Large Screw Holes finer sizes of wire, No. 18 to No. 44. Our facilities include a tool and die 

Vem shop with automatic screw machine for complete fabrication of your 
if 


electrical requirements. Inquiries invited. 
Standard Stranding Extra Flexible Stranding 








Made in all types 


1. Cotton interweave. 2. Paper layer insulation. 3. Spool wound 


COILS FOR 


Relays 
Magnetic Starters 
X-Ray Secondarys 

Solenoids 

Ignition 

Small Transformers 












Solid Wire -LARGE Screw H2!e —Standard Stranding - = 


Series 
No. 1055 
Without 
Wire Grip 
SINGLE CUP © © © ee 
SeriesNo. 1055B 


* WRITE FOR BULLETIN 8-D * 





Electromagnets 


All Vacuum and 
Pressure Impregnated 





oe % Home of the famous SMITHSWICH 
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e and Maybe they won't actually come and drop a bomb on your business, but 
aagies the Axis war lords have their eye on it, just the same. They want to wipe 
sai it out as a competitive force—or take it over lock, stock, and barrel. Here 
h, Pa is a threat that you can reply to now, today, and in no uncertain terms— 
by buying War Bonds to the very limit of your powers, that our armed 
+ tile forces may have the guns, tanks, and planes they need to crush the Axis 
N. 3 once and for all. 
er THE GOAL: 10% OF EVERYONE’S INCOME IN WAR BONDS 
Ti. 
enee Every American wants the chance to help win this war. When you install 
> the Pay-Roll War Savings Plan (approved by organized labor), you give 
eating your employees that chance. For details of the plan, which provides for 
ns Conn the systematic purchase of War Bonds by voluntary pay-roll allotments, 
write: Treasury Department, Section S, 709 12th St. NW., Washington, D.C. 
oh atte: 
Buy War Savi Bond 
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VOLTMETERS. See Instruments. 


WASHERS, Feit 
America Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4027 Odgen Ave., Chicago, Ill. 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp. 

Garrett Co., George K., D & Tioga, Philadelphia, 
Pa. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

National Lock Washer Co., The, Newark, N. J. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
lil. 


WASHERS, Plain, Metallic 
Barnes Co., Wallace, Div. of Associated Spring Corp., 


Bristol, Conn 
Garrett Co., Geo. K., D & Tioga, Philadelphia, 
Pa 


Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, II. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa 


Harper Co., H. M.. 2609 Fletcher, Chicago, Ml. 


Heate 


70° F.—2400' F. 
Strip , Vane, Cartridge, Tubular 
Immersion, Ring, & Air Heaters 


Furnace or Foided & Formed 


Elements for Higher Temperatures 


CATALOG SENT ON REQUEST 


HAROLD E. TRENT CO. 


Wilde & Leverington Ave. 
Manayunk Station, Philadelphia, Pa. 


rae 


EYELETS -Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercia! 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 








Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. 
Corry, Pa. 

Waterbury Button Co., The, Waterbury, Conn. 

WASHERS, Non-Metallic. See Fibre Vul- 
canized; Plastics; Ceramics. 

WAX AND COMPOUNDS 

Sealing and Filling; Impregnating; Saturating and 

Finishing; Chatterton’s Compound; Sealing Cement. 

General Elec. Co., Section Q-1222-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 


of Associated Spring Corp., 


J 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. Y 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, I. 
Janette Mfg. Co., 556-558 W. Monroe, Chicago, III. 
L-R Mfg. C« Torrington, Conn 

Torrington Mfg. Co., Torrington, Conn. 


WHITEPRINTING MACHINES. 
chines, Printmaking. 
WINDING MACHINES, Coil 
Globe Tool & Eng. Co., The, Dayton, O. 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 
Universal Winding Co., P. O. Box 1605, 
R. I ““Leesona,’’ ‘‘Duo-Matic.”’ 
WIRE & CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
ee 


“*Airistocrat.”’ 
See Ma- 


Providence, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver-Harris Co., Harrison, N. J. 

General Elec. Co., Section Y-721-12. Appliance and Mer- 
chandise Dept., Bridgeport, Conn **Deltabeston.”’ 
Rockbestos Products Corp., 782 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Bare 
Aluminum Co. of America, 
Pa. 

American Steel & Wire Co., Rockefeller Bdg., Cleve- 
land O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

ee 


2179 Gulf Bidg., Pittsburgh 


Ansonia Elecl. Co., Ansonia, Conn. 

Belden Mfg. Co 4633 W. Van Buren, Chicago, Ill. 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich 

General Ele Co., Section Y-721-12. 
Merchandise Dept., Bridgeport, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. (Phosphor Bronze.) 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J 

General Plate Co Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass 

Makepeace Co., D. E., Attleboro, Mass. 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il 

American Radio Hardware Co., 476 Broadway, New 
7k me ©. 

American Spring of Holly, Inc., 

American Steel & Wire Co., 
land, O 


Appliance and 


Holly, Mich. 
Rockefeller Bldg., Cleve- 
(United States Steel Corp. Subisidiary.) 


Barnes Co., Wallace, Div. of Associated Spring Corp., 


Bristol, Conn. 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 
Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 


Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 


Raymond Mfg. Co., Div. of Associated 


Corry, Pa. 





Spring Corp., 








Roebling’s Sons Co., John A., Trenton, N. J. 
Wickwire Spencer Steel Co., 500 5th Ave., New York, 
N. Y. 


WIRE, Ignition 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
a 2 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 


Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 
Roebling’s Sons Co., John A., Trenton, N. J. 
WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible. 


Acme Wire Co., New Haven, Conn. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
——— Wire & Cable Co., 25 Broadway, New York, 

N. 


Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
“‘Colorubber.”’ 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 

General Elec. Co., Section Y-721-12. 
Merchandise Dept., Bridgeport, Conn. 
General Electric Co., Schenectady, N. Y. 
Holvoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 782 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Suprenant Elecl. Insulation Co., 80 Purchase, 
Mass. (Plastic Insulated) 


WIRE, Magnet 
Acme Wire Co., New Haven, Conn. 
“Cottonite,’’ ‘‘Silkenite,’’ ‘‘Paperite,’’ 
**Heatex.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land. O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Uo., 25 Broadway, New York, 
N. ¥ 

Ansonia Elecl. Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, I1l. 
“Cotenamth””™ ‘‘Celenamel,’’ ‘‘Silkenamel.”’ 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 

General Elec. Co., Section Y-721-12. 
Mercandise Dept., Bridgeport, Conn. 

General Electric Co., Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind. 

Rockbestos Products Corp., Nicoll, New Haven, Conn 
‘Rockbestos All-Asbestos.’’ 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE Resistance 

American Brass Co., Waterbury, Conn. 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’”’ ‘‘Cup- 


Appliance and 
**Deltabeston.’’ 


Boston, 


**Enamelite,”” 
‘‘Celenite,”” 


Appliance and 
**‘Deltabeston.”” 






ron,’ ‘“‘Cromin D,’’ ‘‘Radioalloy,’’ ‘‘Balco,” ‘‘Al- 
chrome,’ ‘“Tensite,’’ ‘‘Sylvaloy,’’ ‘‘Cobanic,’’ ‘‘Radio- 
earb,”’ ‘“‘Beraloy.’’ 


Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- 


vance,’ ‘“‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,”’ 
“‘Gridnic,’ ‘‘Radioohm,”’ “‘Ohmax,”’ “*Midohm,”’ 
*‘Lohm,”’ ‘Lucero.’’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’ 
‘‘Chromel-Alumel.’’ 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 
Conn. 

Makepeace Co., D. E., Attleboro, Mass. 


WIRE STRIPPERS. 


ZINC 
Sheet, Strip, Slab, Wire and Fused Metal. 

New Jersey Zine Co., 160 Front, New York, N. Y. 
‘‘Horse Head Special.” 

Platt Bros. & Co., Waterbury, 
Wire and Strip.) 


See Strippers, Wire. 


Conn. (Fuse Metal, 


Alert to your wartime needs! 


ALIVE: useful and timely are the reader 
stimulations that feature today’s pages 
of ELECTRICAL MANUFACTURING. 


Every article and feature is presented with 
one purpose in view; to provide the greatest 
amount of practical help and guidance for the 
engineers and executives responsible for the 
development of the electrically operated 


machines and equipment needed in this 


fiercely waged mechanized war. 


ELECTRICAL MANUFACTURING today is 
helping product makers find the answers to 


making! 





Take time to read your ELECTRICAL MANU- 
FACTURING from cover to cover. You’ll find 
it an invaluable aid in your wartime product 


such urgent questions as ‘‘Where are metals 
and materials substitutes to be found? What 
alternate methods and processes may be em- 
ployed? How can engineering specifications 
be altered to better meet increased perform- 
ance demands? How can more automatic 
operations be designed into our product? How 
can production be speeded? How can we do 
more and more with less and less? 








ELECTRICAL MANUFACTURING 
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Save time 
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BY taking time 


TO READ YOUR 
ELECTRICAL MANUFACTURING 









Not as paradoxical as it sounds! 


For in the thorough reading of 
your monthly copies of ELECTRICAL 
MANUFACTURING you will find 
timely facts and information that 
will hasten the solution of many an 
urgent problem. <A single hour 
spent with ELecrricaL MANUFAC- 
TURING may spare you weeks 
tortuous research on some import- 
ant phase of your product develop- 
ment. We know, because readers 


have told us so. 


Every article and feature 
appearing in these pages is pre- 
sented with one purpose in view: 

that of providing in as concise a 
manner as possible, the greatest 
amount of practical help and 
guidance, with due regard to pres- 


ent-day realities. 


Surely no product-making ex- 
ecutive who sets a premium on 
time is ever “too busy”’ to learn of 
new methods, new processes, new 
materials, parts, equipment, etc., 
which can contribute to the better- 
ment of his product, or to its more 


efficient manufacture! 









This tiny- i C- Motor 
Has Run... 
26,000 HOURS 


a, 


Busy as we are providing precision 
motors for Uncle Sam, we aren't for 
getting our old friends and pre-war 
customers. We're doing the job we 
know best how to do today—increas- 
ing our skill and knowledge, main- 
taining consistent research and ex- 
periment to help YOU to even better 
Fractional H. P. Motors fer your 
Peacetime products—with EMC. 
Write for EMC SERVICE SHEET 
to help you obtain data on your 
motor needs: 


ELECTRIC MOTOR CORPORATION 
1204 State St., Racine, Wisconsin 































W: haven’t been 


able to wear this motor 
out!—It has run con- 
tinuously 24 hours a 
day for over 3 years 
the equivalent of 25 
years operation on the 
unit for which it was 
built. 

This is just one of 
hundreds of EMC 
“Custom-Built”’ Frac- 
tional H. P. Motors 
serving all types of In- 
dustry today .. . Evi- 
dence of the knowledge, 
skill and craftsmanship 
that EMC is bringing 
to bear right-now in 
the production of vital 
war equipment. 
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4 months of heavy production” 












SION MACE 309 8th AVE. S. 





ACCURATE FORMING WITHOUT DIES 
2000 Delicate Reeds Daily for 1st American Made Frequency Meter 


“This meter of exclusively American manufacture requires 10 accurately 
shaped vibrating reeds which are rapidly and economically produced by 
women operators with DI-ACRO EQUIPMENT. 


‘The reed material is sheared to size on the DI-ACRO Shear by the girl in 
the background. The operator in the foreground is forming reed to a 90° 
angle with a .010” precisely formed radius at point of angle. These DI- 
ACRO Units are used exclusively by women operators and are considered 
particularly suitable for them. Little maintenance has been required during 


(Signed) ROLAND M. 


WRITE FOR CATALOG 
FT & _O/NEIL-IRWIN MFG. COMPANY 





















BIXLER, General Manager 
J-B-T INSTRUMENTS, INC. 


MINNEAPOLIS, MINN. 
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HERE’S ONE DEPENDAB 
SOURCE FOR ALL YO 


Acc: 

Acn 

Acn 
Acn 
Ada 

Aer« 
Akr 
Alle 

Alle 

Alle 
Allie 
Alta 
Alur 
Ame 
Ame 
Ame 
Ame 
Ame 
Ame 
Ame 
Ame 
Amp 
Arno 
Arky 
Arro 
Aub 


Bake 
Bald 
Barb 


INSULATOR COMPANY | < 1S 


Beld. 

. . . . Bent 

@ Remember, pre main cause of motor breakdown is insulation Bidd! 
. j , . B 

failure .. . and the money saved on one motor rewind job more pt 

© rair 

Bran 

Brist. 


@ When properly combined with varnishes, resins or mica, Continuous fiber yarn impregnated with spe- Brist 
: cially-developed Empire insulating varnish—for Sein 


Fiberglas gives you all these performance advantages: — Higher motor and generator coils, transformer and ices 
control coils. 


than pays the cost of Fiberglas over class “A” insulation. 


temperature and moisture resistance, better space factor, higher 
mechanical strength. Callit 
2 oo Carns 


@ For Fiberglas at its best, get it from Mica Insulator Company Saee : Celan 
$ ; J r 3 Centr 


— the only manufacturer making all three types listed — making Ses se Censs 
them the Insulation Headquarters way — to help step up motor Ate oe } 
- ~~ ‘ Si = _ eR ; an 
life, cut servicing and repairs on wartime production. Use the 5 ss Chica 
coupon below for prompt action. Chica 
Chrys 

Clare 

; 7 5 : , Claros 

Fiberglas cloth impregnated with plastic resins, Cloud 

laminated under heat and pressure cnd fur- Cold } 

nished in sheets or fabricated to size—fer slot 


wedges, coil separators and end pads. Coloni 


Conti: 
Cook | 
Corbir 
Corni: 
Crame 


TIES 23928 NS cient et ce <5 one 


Dante 


Ur | | COMBINED WITH MICA Ded 
Dial Li 
Dow C 


Carefully overlapped mica splittings reinforced 
Doyle, 


with Fiberglas on one or both sides—for slot 
liners, phase insulation and insulating small Drake 
parts in switch gears and wiring devices. 


ELECTRICAL MANUFACTURING 




























































ELECTRICAL MANUFACTURING 


Accurate Spring Mf¢. Co. 137 
Acme Electric & Mfg. Co. 193 
Acme Industrial Co. 173 
Acme Wire Co., The 124 
Adam Electric Co., Frank 150 
Aerovox Corp. 142 
Akron Porcelain Co. 23, 195 
Allegheny-Ludlum Steel Corp. 103 
Allen-Bradley Co. 39, 40 
Allen Mfg. Co., The 199 
Allied Control Co., Inc. . & 
Altair Machinery Corp. 200 
Aluminum Company of America 11 
American Automatic Elec. Sales Co. 130 
American Brass Co. 19, 20, 21, 22 
American Felt Co. 195 
American Insulator Corp. 199 
American Lava Corp. 47 
American Radio Hardware Co., Inc. 110 
American Screw Co. 6, 7, 89 
American Spring of Holly, Inc. 126 
Amperite Co. 110 
Arnold Engineering Co., The 142 
Arkwright Finishing Co. 136 
Arrow-Hart & Hegeman Elec. Co., The 4 
Auburn Button Works, Inc. 182 
Baker & Company, Inc. 183 
Baldor Electric Co... 138 
Barber-Colman Co. 169 
Barnes Co., Wallace, Div. Associated 

Spring Corp. 9 
Becker Brothers Carbon Co. 192 
Belden Mfg. Co. Inside Front Cover 
Bentley-Harris Mf¢. Co. 208 
Biddle Co., James G. 120 
Black & Decker Elec. Co., The 15 
Brainin Co., C. S. 174 
Brand & Company, William 121 
Bristol Brass Corp., The 24 
Bristol Co., The 89 
Burndy Engineering Co., Inc. 198 
Burnley Battery & Mfg. Co. 204 
Callite Tungsten Corp. 171 
Carnegie-Illinois Steel Corp. 123 
Celanese Celluloid Corp. 33 
Central Screw Co. 89, 158 
Cerro de Pasco Copper Corp. 108 
Chace Company, W. M. 175 
Chandler Products Corp. 89 
Chicago Molded Products Corp. 45 
Chicago Rivet & Machine Co. 152 
Chrysler Corp. (Amplex Division 14 
Clare & Co., C. P... 52 
Clarostat Mfg. Co., Inc. 166 
Cleveland Tungsten, Inc. 179 
Cold Metal Products Co., The 180 
Colonial Insulator Co., The 23, 191 
Continental Screw Co. 89 
Cook Electric Co. 151 
Corbin Screw Co., The 89 
Corning Glass Works 175 
Cramer Company, Inc., R. W. 191 
Cullman Wheel Co. 184 
Dano Electric Co., The 194 
Dante Electric Mfg. Co. 198 
Davis & Co., Inc., Dean W. 197 
DeJur-Amsco Corp. 150 
Dial Light Co. of America Inc. 198 
Dow Chemical Co., The 7 
Doyle, Inc., James W. 165 


Drake Mfg. Co. 
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Driver Co., Wilbur B. 
Driver-Harris Co. 

Dunn, Inc., Struthers 

Durakool, Inc. 

Durant Mfg. Co. 

Durez Plastics & Chemicals, Inc. 


Egyptian Lacquer Mfg. Co., The 
Elastic Stop Nut Corp. 

Electric Motor Corp. 

Electric Specialty Co. 
Eynon-Dakin Co. 


Faber, Inc., A. W. 

Fairbanks, Morse & Co. 

Fansteel Metallurgical Corp. 
Federal Products Corp. 

Federai Telephone and Radio Corp. 
Felch & Co. 

Fenwal Incorporated 

Formica Insulation Co., The 
Fostoria Pressed Steel Corp., The 
Furnas Electric Co. 


G-M Laboratories, Inc. 

Garlock Packing Co., The 

Gear Specialties 

General Ceramics and Steatite Corp. 
Genera! Electric Co. 
General Industries Co., The 


100 
36 
31 

169 

205 

133 


149 
116 
211 
177 
181 


38 
141 
140 
179 

10 
158 
106 

16 
168 
167 


164 
146 
177 


3, 51 


25, 


General Plate Div. of Metals & Controls 


Corp. 
General Tungsten Mfg. Co., Inc... 
Gibson Electric Co. 
Gisholt Machine Co. 
Goat Metal Stampings, Inc. 
Gothard Mfg. Co. 
Green Electric Co., Inc., The W. 
Guardian Electric Mfg. Co. 


Hansen Mfg. Co. 

Hardwich, Hindle, Inc. 
Harper Co., The H. M. 

Hart Mfg. Co., The 

Haydon Mfg. Co., Inc. 
Heatbath Corp. 

Herzog Miniature Lamp Works, Inc. 
Holtzer-Cabot Elec. Co., The 
Hoskins Mfg. Co. 

Howard Foundry Co. 
Hubbard Spring Co., M. D. 
Hunter Electro-Copyist, Inc. 
Hunter Pressed Steel Co. 


Ideal Commutator Dresser Co. 
Illinois Electric Porcelain Co. 
Ilsco Copper Tube & Products, Inc. 
Imperial Porcelain Works, Inc. 
Industrial Condenser Corp. 
Industrial Molded Products Corp. 
Instrument Specialties Co. 
Insulation Manufacturers Corp. 
International Nickel Co., Inc. 
International Resistance Co. 
International Screw Co. 

Irvington Varnish & Insulator Co. 


James Mfg. Co., D. O. 
Jelliff Mfg. Corp., The C. O. 
Johnson Bronze Co. 

Jones, Howard B. 


152, 


60, 


26, 27, 37, 102, 112, 139 


167 


163 
194 
167 
56 
102 
171 
29 
91 


179 
12 
128 
187 
104 
114 
196 
191 
41 
95 
172 
201 
53 


190 
23 
197 
23 
122 
200 
160 
198 
55 
28 
89 
ill 


13 
120 


Kester Solder Co. 


204, 205 
Keuffel & Esser Co. 129 
Keystone Carbon Co., Inc. 174 
Kingston-Conley Electric Co. 197 
Kirkland Co., H. R. 196 
Klein & Sons, Mathias 181 


Knox Porcelain Corp. 23 


Kreuger & Hudepohl 209 
Kurz-Kasch, Inc. 207 
L-R Mfg. Co. 177 
Lamson & Sessions Cc., The 89 
Lima Electric Motor Co., The 108 
Littelfuse, Inc. 205 
Lombard Governor Corp. 181 
Lord Mfg. Co. 49 
Louthan Mfg. Co., The 23, 165 
Lovejoy Flexible Coupling Co. 196 
Magnatrol Valve Corp. 194 
Makepeace Co., D. E. 214 


Mallory & Co., Inc., P. R. 46 
Marathon Chemical Co., Div. of 


Marathon Paper Mills Co. 127 
Master Electric Co., The Inside Back Cover 
McGill Mfg. Co. 201 
Mercoid Corp., The 171 
Metroloy Co., Inc. 194 
Mica Insulator Co. 212 
Micro Switch Corp. 155 
Millen Mfg. Co., Inc., James 207 
Mu-Switch Corp. 161 
National Electrical Manufacturers Associ- 

ation, Special Electrical Porcelain Sec- 

tion ‘ 23 
National Screw & Mfg. Co., The 89 
New England Mica Co., Inc. .. 106 
New England Screw Co. 89 
New Jersey Zinc Co., The 62 
Newport Rolling Mill Co., Div. Andrews 

Steel Co. 185 
Norlipp Co., The 192 


Norma-Hoffmann Bearings Corp. 34 


North American Electric Lamp Co. 198 
Northern Industrial Chemical Co. 122 
Nothelfer Winding Laboratories 208 
Numberall Stamp & Tool Co., Inc. 190 
Ohio Electric Mfg. Co., The 189 


Ohmite Manufacturing Co. 58 


O’Neil-Irwin Mfg. Co. 211 
Oster Mfg. Co., John 147 
Owens-Corning Fiberglas Corp. 157 
Ozalid Products Div. General Aniline 

Film Corp. 35 
Paper Manufacturers Co. 200 
Paragon-Revolute Corp. 44 
Paramount Paper Tube Co. 208 


Parker Co., The Charles 89 


Parker-Kalon Corp. 89, 113 
Patton-MacGuyer Co. 169 
Pawtucket Screw Co... 89 
Pease Company, The C. F. 43 
Peck Spring Co., The 169 
Peerless Electric Co., The 165 
Pennsylvania Plastics Corp. 197 
Perkins Machine & Gear Co. 196 
Permo Products Corp. 168 
Pheoll Mfg. Co. 89 


. _ 
Continued on p. 214 
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(Continued from p. 213 


Phillips Screw Manufacturers 
Photoswitch, Inc... 

Pioneer Gen-E-Motor 

Platt Bros. & Co., Inc. 


Porcelain, Special Electrical Porcelain 
Section of the National Electrical 
Manufacturers Association 


Polymet Condenser Co. 
Portland-Monson Slate Co. 
Potter & Brumfield 

Powrex Switch Co. 
Precision Paper Tube Co. 
Progressive Mfg. Co., The 
Pure Carbon Co., Inc. 
Pyramid Products Co. 


Radio City Products Co., Inc. 
Railway Express Agency, Inc. 
Rajah Co., The 


Raymond Mfg. Co., Div. of Associated 
Spring Corp. 


Rea Magnet Wire Co... 

Reliance Electric & Engineering Co. 
Reliance Pencil Corp. 

Rex Rheostat Company 

Rockbestos Products Corp. 

Roebling’s Sons Co., John A. 

Rogan Brothers 

Rohm & Haas Co., 

Russell, Burdsall & Ward Bolt & Nut Co., 
Ryerson & Son, Inc., Joseph T. 


SKF Industries, Inc. 


Saginaw Malleable Iron Div., General 
Motors Corp. 


Sangamo Electric Co. 
Scovill Mfg. Co. 
Shakeproof, Inc. 
Shallcross Mfg. Co. 
Shimer & Sons, Samuel J. 
Signal Electric Mfg., Co. 
Simpson Electric Co. 


Smith Mfg. Co., Nathan R. 
Sola Electric Co. 


Solar Manufacturing Corp. 
South Bend Lathe Works 
Southington Hardware Mfg. Co. - The 
Spencer Thermostat Co. 
Sprague Specialties Co. 
Square D Company 
Stackpole Carbon Co. 
Standard Pressed Steel Co. 
Standard Transformer Corp. 
Stanley Tools 

Star Porcelain Co., The 
Sta-Warm Electric Co. 
Stein & Company, Wm. P. 
Steward Mfg. Co., D. M. 
Stewart Stamping Corp. 
Sticht & Co., Herman H. 
Stokes Machine Co., F. J. 


Thermador Electrical Mfg. Co. 


Thomas & Sons Co., The R. 
Thompson-Bremer & Co. 
Thompson Clock Co., The H. C. 
Torrington Co., The 

Torrington Mfg. Co., The 

Trent Company, Harold E. 

Trico Fuse Mfg. Co. 

Triplett Electrical Instrument Co., 


United Chromium, Inc. 

United States Steel Corp. 

United Transformer Co. 
Universal Clay Products Co., The 
Universal Winding Cc. 


Victor Mfg. & Gasket Co. 


Wagner Electric Corp. 
Warren Lamp Co. 
Watson-Stillman Co., The 


Western Cartridge Co. (Brass Mill Div.) 


Westinghouse Electric & Mfg 


. 154 


30 


153 
183 
156 
131 


Cee. 11s, "134, Back Cover 


Weston Electrical Instrument Corp. 
West Virginia Pulp & Paper Co. 
Whitney Screw Corp.... 

Wiegand Company, Edwin L. 
Wilson Co., The H. A. 

Wind Power Mfg. Co. 

Wire Stripper Co., The 

Wright & Sons Co., William E. 


18 
187 
89 
188 
185 


. 195 


193 
42 


OPPER as a No. | strategic metal is of special concern to our 
Government whose agencies are encouraging every effort to 
replace it with silver and silver alloys wherever possible and 
it is possible in a surprising number of applications which before 
) the emergency were regarded as copper’s exclusive field. 


ill We are specialists in the working of silver and have wansial 
ie “sii "i, facilities for converting it to new uses. Although the metal is its 
\, restricted somewhat, it is fully available for Priority work. — 
s , ‘vurge that you give careful thought to its use to -place more critical 


jmaterials. We not only supply silver and its alloys in sheet, 
tubing, but can fabricate it to your specifications, With o 
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Available in sizes up to and includ- 
ing 3 horsepower in three different 
speed ranges— 3 to I, 6 to land 9 to L. 
OT ei eto TM st ee a se 
simplicity, flexibility and economy that are so advantageous today. 


| 


A 
4 
FI 
2 
qa 
4 





PY Pea ps variable speed may be secured to any R. P. M. 
within the range of the unit. The output speed is in- 
creased or decreased by variation of the position of i 


the ring on the two driving and two driven cones. 
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THE MASTER ELECTRIC COMPANY + DAYTON, OHIO 


” 


POSE Ce ee ee hie ts 0.) Sg 
of types that make up the 
Master line including the 
\ flanged type as shown, also 


SOM ot. eee) itt otto Se owt. ~*~ = 
explosion-proof, splash-proof, ae | 1 tl iF La / 
multi-speed, etc. . — 4 
1 os ad e 1 
<_ aa a a 
= 
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Save material and save space with the simple Peers e 
integrally built Master Speedranger. The all-metal 
construction insures greatest possible durability ~~, 
PPC Msc CS ee ate ee Teds a 
“2 















SOME HORSES ARE BRED FOR 


SPEED—GaEY, SOME ARE BRED FOR PULLING. 


OTHERS FOR ENDURANCE. 7G ANY JUDGE 
OF HORSEFLESH CAN SPOT THE DIFFERENCES AT A GLANCE. hi 
ELECTRICAL HORSEPOWER YA IS DIFFERENT. . .IN MOTORS, SPEED AND 
TORQUE ARE THE RESULT OF MECHANICAL AND ELECTRICAL vest. Sy 
SPECIFICATIONS CAN BE SEEN BY A GLANCE AT THE NAME PLATE. (jd BUT IN 
BOTH HORSES AND MOTORS STAMINA CANNOT BE PREDICTED... . YOUR ASSURANCE OF 
THIS IMPORTANT QUALITY CAN ONLY BE BASED ON PAST PERFORMANCES OF THE SAME 
BREED. “<7 LIKE THE THOROUGHBREDS THEY ARE, Sg WESTINGHOUSE SMALL MOTORS 
BEING MADE TODAY ARE SURPASSING YESTERDAY'S OUTSTANDING PERFORMANCE 
RECORDS. ‘ps WESTINGHOUSE STANDARDS . . . ALWAYS THE HIGHEST 
IN THE INDUSTRY HAVE BEEN ADVANCED CONTINUOUSLY BY TAKING 
ADVANTAGE OF IMPROVEMENTS IN TOOLS” »> po 

MANUFACTURING TECHNIQUES AND HIGHER STANDARDS 


OF AMSPERTIGA. ee 
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WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, 





EAST PITTSBURGH, PENNSYLVANIA 





